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ABSTRACT 

This literature review is one part of a research 
project, ''The Con^^ison of Instructional Strategies,** designed to 
investigate issues related to instructional procedures used with 
students having moderate and severe mental retardation and to devel(^ 
and field test four aodules/i^uals using such procedures. The review 
examined the relevant (defined as instruction of this population in 
applied settings) literature from 1975 to 1986. Each chapter 
suiamarizes findings for one identified instructional strategy and 
includes an operational description of the procure, methodological 
parameters, effectiveness and efficiency findings, and a hlt>liography 
of the reviews research. The follMring instructioi»l strategies are 
covered t error correction, antecedent prc^t and test, antec^ent 
prompt and fade, most to least prompting, system of least pronptB, 
constant time delay, progressive time delay, naturalistic teaching 
strategies, and stimulus rawipulation. A separate cm^er addresses 
studies comparing two or more instructional strategies. A summary 
chapter notes c<»i^nalities across strategies, identifies issues for 
further research, and offers guidelines for selecting instructional 
strategies. (DB) 
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Introductlonto Literature Review 



Chapter 1 



Mark Volery* Patricia Munson Doyle* Hellnda Jones Ault, and David L. Cast 



Many Isaues in the education of students with moderate and severe 

handicapping comlitions are interesting and demand research attention. 

Exao^les Include service delivery nKHlels* assessment aiul placeQ^nt procedures, 

control of Inappropriate social behaviors, acceptance of the population in the 

community, family Involvei^nt, and personnel preparation and developii»nt. 

Another critical issue is instruction * The Comparison of Instructional 

Strategies (CIS) research project Is designed to investigate issues related to 

Instruction. CIS is a project fux^ed by the Field Initiated Research Program 

of the Office of Special Education and Rehabilitation Services of the United 

States Department of Education to the DepartiMnt of Special Education of the 

University of Kentucky. The CIS Project has three primary objectives: 

1. To conduct a thorough review of the applied research literature that will 
result in a written product describing the instructional procedures that 
have been used in teaching students with iM>derate and severe retardation 
in applied settings. 

2* To conduct and report on twelve investigations (f<Hir per year) using the 
selected instructional procedures (progressive time delay, constant time 
delay, mand-isodel procedure, system of least prompts) that result in 
recommendations concerning the relative effectiveness and efficiency 
(i.e., sessions, trials, and errors to criterion, and dire/**: instruction 
time) of these prucsdures in teachii^ functional skills to preschool and 
elesentary age students with a»derate and severe retardation. 

3* To develop and field test four nMMlules/manuals that (a) describe the four 
instructional procedures (progressive time delay, constant time delay, 
mand-model procedure, system of least prompts), and (b) provide 
recoimittiMiations for the use of these procedures based on the results of 
the proposed investigations. 

This product is an outcome of the first CIS objective. It was completed 

during the first year of Project CIS. 
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Pmrpose of Llteratmre Review 

This docuiMnt describes what Is currently known In the special education 
literature about instructional strategies used with students 1^0 have ooderate 
and severe handicapping conditions* Researchers and teacher-tralners irere 
targeted as the primary readers; practitioners were targeted to a lessor 
degree. The purpose of the docuoffint is twofold: (1) to assist researchers, 
teacher trailers, and practitioners in placing their own research and 
practices in the context of what is known about instructional strategies, and 
(2) to stioulate further research cos^aring the various procedures. 
Description of the Review 

The articles reviewed for this docuront addressed instructional 
strategies , primarily those used with subjects f^ose handicaps were moderate 
to severe handicaps. A strategy is defined as a repllcable, systematized 
approach for providing instruction that addresses both antecedent and 
consequent events* The review focuses on instructional procedures, thst Is, 
how to teach* It does not , however, focus on manipulation of isolated 
instructional variables that are coo»>n across strategies* For exaiq>le, the 
Importance of manipulating reinforcement contingencies to facilitate attending 
during Instruction is recognized, but this issue is not addressed because it 
is not unique to any given instructional strategy. Primary attention Is given 
to acquisition of responses, although maintenance and generalization of 
responses are discussed. The review is limited, in large part, to studies 
that occurred since 1975, appeared in the professional literature, targeted 
students with i«>derate to severe handicaps, and addressed socially important 
behaviors* 
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He t hods Used in Conducting the Review 

The literature review prc^ressed through six distinct stages* First, the 
linits of the review were defined* This step involved identifying 
professional journals that were likely to include reports of research related 
to teaching students with moderate atkd severe handicaps. These journals 
included: 

American Journal of Mental Retartation , 

Analysis axkd Intervention in Developmental Disabilities t 

Applied Research in Mental Retardation » 

Behavior Research of Severe Developmental Disabilities * 

Education and Training of the Mentally Retarded . 

Educatii>n and Treatment of Children , 

Journal of Applied Behavior Analysis , 

Journal of Autisa and Developnental Disorders , 

Journal of the Association for Persons with Severe Handicaps , and 

Mental Retardation . 
The parameters of the review also were specified and Included: <a) all 
journal issues ftcm 1975 until early 1986» (b) all articles addressing 
instruction of subjects with moderate or severe handicaps (age of the subjects 
and setting were not issues), and (c) only articles that were conducterd in 
applied settings or addressed applied behavior s/problems. 

Second, each article from the identified literature was screened using a 
form developed by the project personnel (this for is available from the 
authors). Definitions of each item on the form are available froffi the 
authors. The completed foriM were then categorised by instructional strategy. 
Although specific strategies (e.g., progressive tlae delay and the system of 



least prmiqits) were identified a priori . 9<me categories of strategies were 
^ded» modified, or deleted as the articles were uialysed* These nine 
categories eserged from the literature: (a) error correction, (b) antecedent 
profl^t and test, (c) antecedent prM^t and fade, (d) most-to^least pr«q>tinga 
(e) system of least proi^ts, (f) constant time delay, (g) progressive time 
delay, (h) naturalistic teaching, and (i) stimulus modifications. An 
additional category included coiq>arison studies where two or fi»re of the above 
procedures were coopered directly. Articles were plae«i into fa^se categories 
based on the similarities of experimnter behavior across articles. Thus, 
categorization occurred on the basis of the described procedures rather than 
on the labels applied by authors. In many cases, experimenters used Identical 
procedures but labeled then differently. 

Third, each article was analyzed. The specific variables analyzed 
depended upon the ptrategy being reviewed; however. In all cases, the 
population, behaviors, antecedent events, consequent et^nts, effectiveness, 
efficiency, maintenance, and generalization were addressed. The analysis for 
each category of the instructional strategies occurred separately. 

Fourth, a description of the analyzed literature was written. Each 
strategy was described separately and was included as a separate chapter of 
this document. A final section was written that described summary statements 
from the review tor researchers, teacher-trainers, and practitioners, and made 
suggestions about selecting Instructional strategies. 

Fifth, the written descriptions of each study were checked for 
reliability. A Research Associate who had not been the primary reviewer for a 
given section, reviewed a minimum of ten percent of the articles to ensure 
that the information in the written descriptions was correct. Interobserver 



^reeawnt percentages for each category on the effeetlveneas tables were: 
gender ■ 100; age - 94; diagnosis - 92; setting - 94; behavior taught - 100; 
effectiveness ■ 100; efficiency - 83; gemralisation data ■ 100; maintenance 
data - 1(M>; and design <• 92* For strategy specific tables, the Interobserver 
agreement percentages were as follmra: name of behavior taught - 100; type of 
behavior taught ■ 100; procedural specifications - 100; consequences for 
correct responses - 94; and consequences for errors - 100* 

Sixth, the vritten docuronts were reviewed by all project staff iMiObers. 
Other persons were also asked to review the prcMluct ami to make comments for 
revisions. This product represents the sitfimatlon of this process* 
Organization of the Review 

The review is organised into twelve chapters: an initial introductory 
chapter, a chapter for each of the identified instruction strategies, and a 
final chapter describing recoraseiulatlons it<m the review and issues for 
selecting appropriate instructional strategies. For each chapter that 
describes an Instructional strategy, an operational description of the 
procedure is presented followed by a review of the research pertaining to that 
strategy. The review of each strategy focuses on (a) the population and 
behaviors taught, (b) a description of the methodological parameters of the 
strategy, (c) the results from Its use Including effectiveness and efficiency 
data, and (d) suranary statements about the itrategy. 
Other Important Instructional Issues 

Since this review is limited to Instructional strategies used in teaching 
persons with severe and moderate handicaps, many Issues are not addressed* 
Sow of these Issues are mentioned here to acknowledge their importance and 
place the strategies within a broker instructional context. Wolery and Cast 



1!; 



(1984) suggest that all Instructional endeavors loplicltly or explicitly 
^dress at least four issues; these are discussed in the following paragraphs. 

The content of instruction should be specified . Content refers to what 
is to be taught ai^ is frequently known as the curriculum or scope and 
sequence. Teachers of students with moderate to severe handicaps coimu>nly use 
two sources when identifying the content of the curriculum: normal 
developirant (e.g., Cohen & Gross, 1979a; 1979b) and the demands of current and 
immediate future environments (Brown et al., 1979)* With the former, called 
the developmental (or "academic") model, the sequences of skill acquisition 
observed in typical children are transfoimed into instructional objectives for 
students with handicaps. The developmental model seeks to prepare students 
for a broad range of potential environments, and has been used extensively in 
early childhood special education programs and the development of early 
chlldho(Kl assesmsent tools. With the latter approach, called the functional 
model, the activities and skills required for liulependent functioning In 
specific envirommnts are Identified and serve as the primary instructional 
objectives. The functional model seeks to prepare students for a limited 
number of environments. This nwdel has been used extensively in secondary 
programs for students with moderate to severe handicaps. The emphasis placed 
on one model over the other Is influenced by at least three factors. First, 
the student* s age is considered; generally, the developa^ntal (academic) m>del 
is used with younger students and the functlo tal model is used with older 
students. Second, the severity of the student's handicap Is considered; for 
students with mild handicaps the developmental model is recommended and for 
students with severe handicaps the functional model is advocated. Third, the 
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ioodnence of transition into other educational or living situations is 
considered; the functional model is given sore eutphasis as a transition nears* 

Specifying the content of instruction outlines the general skills to be 
learned, but may also influence the effectiveness and efficiency of 
instruction. Content that is viewed by learners as "interesting" and 
"worthwhile** say veil be learned mote readily than content viewed as "boring" 
and "useless*" This issue needs research attention by curriculum developers 
for students with moderate and severe handicaps. Considerable agreeoffint 
appears to exist on the general curriculum diHsains for students with moderate 
and severe handicaps (cf« Gaylord^oss & Holvoet, 1985; Sailor & (^ess* 1983; 
Snell» 1983); homver* no uniformally accepted curriculum Is apparent. 
Further, because of the heterogenity of learner characteristics and needs, no 
single universally accepted curriculum is likely to be developed. 

Instruction should be matched to learners* needs and abilities . This 
activity includes Initial and ongoing "matching." Initial matching involves 
some type of assess^nt of students* behavior and preferably the demands aiul 
supports of the envirom^nts in i^ich they function. The Initial assessment 
activities are determined, in part, by the m(Hlel used for specifying the 
curriculum content. If the developitental (academic) model is used, then 
assessment activities will most likely Include soma developmental measures* 
On the other hand, if the functional 8u>del is used, then assessment activities 
will probably Include ecological inventories (Snell, 1963) or activity 
catalogs (Vilcox & Bellamy, 1983)* Neither approach Is mutually exclusive and 
they can be used together. 

Ongoing matching Involves regular collection and analysis of data on 
learner performance (White & Harlng, 1986). While relatively little research 
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exists concerning teachers* collection and use of instructional data (cf« 
Faner, 1985; Holvoet, 0*Heil, Chasdon, Carr, & Warner, 1983), nearly all 
tsethods textbooks advocate this practice (e.g., Snell, 1983)« Haring, 
Liberty , and White (1980) present initial data decision rules for analyzing 
data and making the relevant adjustments in the instructional prc^ram based on 
the patterns evident in the data series* Clearly, collection of performance 
data is simply a prerequisite step to ongoing matching of instruction to 
learners* needs and abilities; the data must be used to swdify the 
instructional program. Data decision rules allow teachers to m^iiy programs 
based on **hard'* evidence rather than experience and assissption. A cc»q>uter 
program called Aimstar incorporates those rules and can be used to facilitate 
teachers* analysis of data (Hasselbring & Hamlett, 1983, 1984). However, 
current trends in instruction will eoaiplicate the data collection issue. 
Currently authors are placing more emphasis on instruction using naturalistic 
procedures (Halle, Alport, & Anderson, 1984) teaching behaviors within 
naturally occurring routines (cf. Neel, et al., 1983) and basing instruction 
in terms of ecologically variables (Rogers-Warren, 1984). Identification of 
behaviors to be measured, determination of measureiwnt strategies, and 
application of rules for data analysis will becoim more demanding as these 
trends becoa» more predcHsinate. 

Instruction involves soro manipulation of envirotanental variables to 
facilitate learners' acquisition ol tariceted responses . While learning can 
occur separately from manipulation of the environment by others, teaching and 
instruction, by definition, imply that s<Hne person chafes or structures the 
environment to Influence the behavior of another (I.e., the student). 
Teaching can be conceptualised and Implemented on a number of levels. 
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Exaa^les Include envlroiBBental arrangeinenc and design (Bailey, Haras, & 
Clifford, 1983), aaterlal and instructional stloali modification (Etzel 
LeBlane, 1979; Mercer, Itercer, & Bott, 1984), assistance provision througn 
proi^ts (Billlngsley & Rooer, 1983; tfolery & Cast, 1984), and facilitation of 
students* attention and engagetiffint with instructional activities (?aine, 
Sadir;chi, Roselllnl, Deutctman, & Darch, 1983). 

In this document, the literature concerning instructional strategies are 
described. Effective and efficient instruction must deal with appropriate use 
of instructional strategies, but a&tst also include decisions related to the 
manipulation of many other variables. Vhen screening articles for the 
literature review, many were found that did not address Instructional 
strategies but focused on the oanlpulation of specific instructional 
variables. Although these variables are Important, they are not reviewed here 
because several descriptions of effective teaching behaviors have recently 
appeared (cf. Bennett, 1986; Goode & Brophy, 1984; Paine et al., 1983; White, 
Uyne, Stuck, & Coop, 1983; also see Exceptional Children, April, 1986). 
However, exaxq>les of the decisions and practi :e8 that Influence students* 
performance are described below. 

Numerous teacher decisions are related to the environment in which 
instruction will occur* These include determining whether a classroom or a 
more natural setting will be used (Marchetti, Cecil, Groves, & Marchettl, 
1984; Marchetti, McCartney, Drain, Hooper, & Dlx, 1983), Identifying ways to 
arrange the environment such as providing more varied materials (Homer, 
1980), using dividers (Hooper & Reid, 1985), and manipulating variables such 
as lighting (Bailey, Volery, & Sugai, in press) to enhance student engagement 
with instructional activities. Teachers must also determine whether a fixed 
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or varied schedule of activieies vlll be used (Frederiksen & Frederlksen, 
1977) and whether particular tintts bet^en activities will he employed 
(Nietupskit Clmxcy, Vehmacher, & TaTmev, 1995)* Teachers should also analyze 
the use of different instructional arrangements such as group versus 
one-to-one instruction (Alberto, Jobes, Sizemore* & Doran, 1980; Favell, 
Favell, & McGiasey, 1978) » and if groups are eu^loyed, they should determine 
whether unison or individual responding will be required (Sindelar, Bursuck, & 
Halle, 1986)* Teachers also make decisions about instructional materials* 
They should analyze the stimulus prci^rties of materials (Thvedt, Zane, & 
Walls, 1984) and employ those that (a) are similar to stimuli in the natural 
environment (Welch & Pear, 1980), (b) elicit the desired responses from 
students (Bambara, Spiegel-McGill, Shores, & Fox, 1984; Jones, Favell, 
Lattimore, & Risley, 1984), and (c) minimize the occurrence of over selective 
responding (Meisel, 1981; Schneider & Salzberg, 1982). When planning 
instruction, teachers should en^loy exas^les that are representative of the 
concepts being taught (Sprague & Homer, 1984), ensure that students can 
perform prerequisite skills, (Ruguenin, 1985), and suppress competing 
responses (e.g., stereotypic behaviors) with certain students in certain 
conditions (Chock & Glahn, 1983) • If the response being taught is a chained 
task, teachers msst decide whether to use total task training, backward 
chaining, or forward chaining (cf« Spooner, Weber, & Spooner, 1983) and 
whether to use long or short task analyses (cf. Crist, Walls, & Haught, 1984). 

During actual instruction, several variables also appear to Influence 
students* performance. The following variables appear to facilitate 
acquisition: 
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(a) using distributed rather than massed or spaced trial presentation 
(Goetz, Gee» Sailor, 1985; Mulligan, Lucy, & Guess, 1982), 

(b) presenting trials in natural contexts (Kayser, Billingsley, & Neel, 
1986), 

(e) providing infonaation thrmigh a mode that matches the response to be 
performed (Barrera, Lobato-Barrera, & Sulzer-Azarof £, 1980; 
Remington & Clarke, 1983), 

(d) presenting exas^les in concurrent rather than successive order (Fink 
& Brice-Gray, 1979; Waldo, Guess, & Flanagan, 1982) or initially 
presenting examples successively and then concurrently (Cuvo, 
Klevans, Borakove, Borakove, Van Landuyt, & Lutzker, 1980), 

(e) interspersing previously learned behaviors vlth behaviors to be 
acquired (Rowan & Fear, 1985), 

(f) requiring an attending response or delay interval after presentation 
and before responding (Dyer, Christian, & Luce, 1982), and 

(g) presenting varied tasks (Bunlap & Koegel, 1980) • 

Teachers must also attend to how they provide assistance to students (Wacker, 
Steil, & Greenebaum, 1983) and match that assistance to the response being 
learned (Dowler, Vails, Haught, & Zawlocki, 1984). They oust control the 
number and content of their verbalizations (Belch, 1978; Broden, Copeland, 
Beasley, & Hall, 1977) and the timing of their feedback (Hughes, Volery, & 
Neel, 1983; Singh, Vinton, & Singh, 1985)* A rapid pace of Instruction and 
specific response time limits appear to facilitate correct responding (Allyon, 
Garber, & Fisor, 1976; Koegel, Dunlap, & Dyer, 1980). Teachers should control 
and manipulate task irrelevant stimuli (Miysshlte, 1965)* Finally, the 
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consistency vith which instructional sessions .tre conducted may influence 
their outcoaes (Gamine, 1981) • 

The consequences teachers provide after students respond correctly also 
require consideration. Althotigh teacher attention, praise » and other comoonly 
used stiaull may function as reinforcers for most students, sm« students may 
require selection of novel reinforcing stimuli (Wolery, Kirk, & Cast, 1985) or 
use of negatiire reinforcement (Nithaug, 1979)* Teachers ansst also consider 
the density of reinforcement (Neef , Ivata, & ?age, 1980) and Whether the 
reinforcement is clearly related to the responses being acquired (Litt & 
Schreibman, 1981; Williams, Koegel, & Sgel, 1981)* Finally, teachers must 
carefully manipulate the relnforceii»nt schedule (Koop, Hartln, Yu, & Suthons, 
1980; Mansdorf, 1977). Based on the precedii^ paragraphs, teachers clearly 
should consider a number of factors when planning and implei^nting 
instruction. Many of these manipulations can be s^e while using the 
instructional strategies described, in this docximent. 

Instruction should be designed to facilitate maintenance and 
geiwralitation of learner responses to the natural environiMnt. "Schools are 
publicly supported in the hope that BK>re general uses will be made of what Is 
learned in school. To some extent all schooling is aimed at a kind of 
transfer beyond the school" (Hllgard, 1956, p* 24). "Thus, transfer of 
learning is a cornerstone upon which education should ultimately rest" (Bigge, 
1971, p. 244). However, a frequent and well recognised research finding with 
students who have moderate and severe handicaps is that learning occurs within 
the instructional situation, but is not maintained and does not generalize 
across settings, persons, behaviors, and variations in luterials/condltions 
(cf« Stokes & Baer, 1977; Vehman, Abramson & Norman, 1977). Since Stokes and 
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Baer (1977) focused attention on this issue » considerable votk has been 
initiated in developing and testing strategies for facilitating oaintenance 
and generalization. Approaches for dealing with this problea can be grouped 
into at least tvo categories. The first approach is to teach in the natural 
envlronoent and thereby side step the issue of generalisation (cf. 
Gaylord-Soss & Holvoet, 1985; Kayser, et al., 1986; Sailor & Guess* 1983); 
however, this strategy is not totally nor consistently successful (White, 
Leber, & Phifer, 1985)* Variations of this strategy are to match the 
behaviors being taught to responses that are needed in the natural 
environottnt, i*e, comminityreferenced instruction (Snell & Browder, 1986) and 
providing instruction that slamlates natural conditions (Nietupski, 
Hamre-Nietupski, Clancy, & Veerhusen, 1986). The second approach to 
facilitating maintenance and generalization Is to manipulate instructional 
variables. These manipulations take many forms, most of which were identified 
by Stokes and Baer (1977), including: 

(a) targeting behaviors that will be needed frequently in the natural 
environment (Homer, Williams, & Knobbe, 1985); 

(b) using materials similar to those found in the natural environment 
(Welch & Pear, 1980); 

(c) carefully selecting and using exemplars during Instruction 
(Pancsofar & Bates, 1985; Sprague & Horner, 1984); 

(d) varying instruction variables such as using multiple trainers, 
settings, and Intructlonal formats (Cas^bell & Stremel'-Campbell, 
1982; Dunlap, Koegel, & Koegel, 1984; Lowther & Martin, 1980); 

(e) manipulating reinforcement contingencies by using or accessli^ 
natural reinforcers and contingencies (Stokes, Fowler, & Baer, 
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1978) » delaying relnforceo^nf (Fowler & Baer»1981), and decreasing 
the predictability of the contingencies (Baer, Vllliaios, Osoes» & 
Stokes, 1984; Ounlap & Johnson, 1985); 

(f) analyzing and oanipulating c<»q>etlng behaviors (Billlngsley & Neel, 
1985; Hatlock, Billlngsley, & Thosspson, 1985); and 

(g) using self-nanageaent strategies (Fowler, 1984; Liberty & Michael, 
1985). 

Neither approach (teaching in the natural environment and oanipulating 
instructional variables) guarantees that generalisation will occur; thus, 
continual attention fflust be given to ensurli^ that, mlntenance and 
generalisation are facilitated. Homer, Bellamy* and Colvln (1984) provide a 
conceptual fraa^work for analysing instances where generalisation falls to 
occur. 

The chapters that follow address specific instructional strategies. Less 
than a dozen repeatedly used Instructional strategies emerged from the 
literature. These strategies were employed to teach a wide range of behaviors 
to a large nuniber of subjects of different ages and functioning levels in a 
variety of settings. Uovever, when teachers use these strategies they should 
specify the content of Instruction, match instruction to learners' needs and 
abilities, manipulate other envlroiui»ntal or instructional variables, and 
facillate the occurrence of maintenance and generalization. 
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Error Correction 



Chapter 2 

Patricia Hunaon Doyle, Mark Volery, Melinda Jones Ault, and David L. Cast 

Error correction is a means of providing additional assistance or 
information to a student after an incorrect response has occurred. This is 
done in order to establish instructional control in the presence of the 
discriminative stimulus* This "corrective information cosmunicates to the 
student that a response already perfon»d is inappropriate or that a different 
action is needed" (Falvey, Brown, Lyon, Baumgart, & Schroeder, 1980, p. 109} • 
Error correction differs from simple error consequatlon because additional 
assistance/information needed to perform a correct response is provided. 

The type of assistance used in error correction may be a verbal 
instruction, model, gesture, visual cue, or any combination of these. The 
type of assistance selected Is generally dependent upon the student, the 
student's response, and the behavior being trained. Bellamy, Horner, and 
Inman (1979) suggest that observation of student errors will help determine 
the type of correction cues. In addition they state, "the trainer should 
provide corrections with the least help possible that results In subsequent 
correct performance" (p. 109). This allows the student the opportunity to 
respond to correction cues most often approximating those found in the natural 
environment as well as eliminating the need for assistance as correct 
responding Increases and instructional control is established. 

The error correction trial sequence is shown in Figure 1 and consists of 
the trainer presenting the instructional discriminative stisailus and allowing 
the student the opportunity to respond Independfsntly. This is followed by the 
delivery of reinforcement for correct responding and some form of assistance 
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Figure 2.1 Flow chart depicting the error correction strategy. 
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If an error occurred* Delivery of this assiecance gives che student another 
opportunity to respond correctly* receive reinforcement, and practice the 
difficult response. Due to the amount of literature revieimd and experiownts 
identified as error correction studies, this chapter describes only those 
articles iMeting the operational definition of error correction* The studies 
reviewed here do not indtule those where only a differential consequence 
(e.g., verbal reprimand or timeout) was presented contii^ent upon errors; all 
studies described in this chapter providied additional information to the 
subjects contingent upon error. A description of the subjects, settings, 
behaviors, results, aiMl experimental designs that were Involved in error 
correction investigations an. shown in Table 1; codes for information 
presented in Table 1 are found in Appendix A. The behaviors and consequences 
for correct and incorrect responses are shown In Table 2* 
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VI » 2P; Vari^le 4 - VI ♦ € 








et al. 
(1982) 


11 

2r 


13- Aut 
14 


n 


C08- 

eepts; 

ri^t, 
left 


Vl«* 
»2«- 


m 








Variable 1 - 




delay; Vari^le 2 - 


Bo respnse delay 












Egel 
et il. 
(1984) 




6-8 Aut 


PS 


La&f. 

COfl- 

eeptsi 
preposition 


Vls* 

V2«»* 


V2<V1 


> 

♦/-il 




AT 
SB 


Variable 1 - 


Fositioo Self; Variable 2 - 


Positio) Object 












estrikiB 
et il. 
(1977) 


ill 

2r 


e.lO- Roffi 
11.10 


PS 


teadeoic; 
readiog 


♦ 


8/9 


l/D 




SB 



Table 1 continued. 
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ClUtlcD Fiop«UtlM SettlBg SeMvlor Sfftctive- Iffldeaey flBfitrali- btstesaitee Oesigs 

Btobir / ^ Dlaposls i»s utloa 



hvet a). 
(1981} 
Atpff* 1 
1irilsi89 




16- rat 

22 


IH 


Ittg.; 
initial 
sigps 


♦ 


m 




9> 

4 




iZitlOO 








SettlBSt 
^l«tlus 
gNtralt 


Si 




S.T. 

4 




n 


(1977) 


a 

ir 


6-8 Sffi 
Aut 


PS 


Attodliw 
coBtaet 


f2>yi 


H 


4/-e 


• 


St 

cc 
sr 
n 


?tfiable 1 


- Edibles, praiss; fariabie 2 


- EdibiM, raise, ftflstisul womoA 








Ion 
(1984) 


a 


Aut 


FS 


lasg.; 
coi«, 

diseria. 


9192 


92<V1 




♦ 


AT 


VariAle 1 


- EdibleSp praise: Vari^ie 2 


- Edibles, praise, graduated guidance 










et 4l. 
(1986) 


IR 
4F 


n> His 

13.6 


PS 


te^esic; 
■ien. 
eavttf 
spell iB9 


♦ 


I,S 


^ 

4e 


4 


m 

m 


et il. 

(1975) 


IH 


Attt 


IH 


La^. 
express.; 
mwer 
<{ue5tioos 


♦ 


S 




ai) 


A-B 


(19B2) 


IH 


7 PS 


SS 


tasg.i 

offtor 

ieitatioD 


* 


T 


^ 

A ♦/- 


H- 

♦ 


m 



30 

Tibl« 1 eootloued. 



autltt 



Ikiter / «9e/ 



9»ttlB8 Bdiivior Kfeetif9- ^ielotcy GiB«>a]l- biutsfiflsee Oeslp 



fipetz 
ttil. 

cm 



12{ 
14 



PS ]MS9»t 



V2« 



tetifities 



Valtblt 1 • Ittal prcaeaUd tradltionl; Variable 2 - ktempted tratalsg 



8^ 



fttifaer 
ft al. 



» 



n 



tratel 



4 4 
A4 



Harris 
(1980) 



6-9 hit 



S8 Lug.; 
CS «09Wfr 

qnstlcits 



S- 



Bnwell 
eial. 



14.8 



F8 



teukialc} 
nadiag 



♦A T 

mv2> 

mn 

nm 



Vtf ia^ie I - Sinct iiotnictia; Variola 2 * laetdatai leanii^n Variable 3 - Si^ group; far iable 4 - lev vmp 



Soraer 
et al. 
(1985) 



111 

zr 



l^ KoMS 

S3 m 



CS 



Gob. 

lifliW 
^reet 



Vtf table 1 • eeaeral ease; Varl^le 2 - Coatrol 



♦VI 



S> 



HP 



la 



4&1> m 8RR 



8^ 



(1985) 



i.d. 
cardi 



8 



KB 

WD 



SuMiert 

<i9ei} 



10 



kit. 

HI 



III 



Laag.; 
Sip 



♦ 

Vl,V2 



Variable 1 - Stngle stioulue: Variable 2 - BuUiple stiautus 



V1<V2 



V2>V1 



AT 



ERIC 



Table 1 contlmied 



Citation FopiUtlCQ Settlsg Idiafior Sffeetlvt- Iffieteiief fin^ili- liiiiteaaaee Ilasiff 

Kiber / Xge/ IHtymls Bess utiai 



bllera 41 S.ll- Bffi IH l^. * S> ^ h^hh. 

Mm It 10.4 liB tmrni Vl,92 ?1<^ 9t>92 k-%, H... 

(IfS) SB 1.4. 

9icttff«9 

V^iable 1 - leceptol proAtctivc tratfiiog; V^iable 2 • froduetivt only 



ioegel a 4.^ Ktit 8/9 Lai«. 4 m m m M 

ttil. 4r IS Kcept.; 
(1979) l.d. 

pieUats 



fraiitx 
etil. 
(im> 





4B 


7.8- kit 
13.1 


SS 


Ung. 
express. ; 
■iltiple 
descriptors 


4 


m 


4 


B« 

4/- 


8B 


Ully 
(1981) 


98 

7F 


9- 8188 
16 8oBS 


PS 


Icadnie; 

CO^tttff 

assisted 
readi^ 


♦ 


m 


m 


♦ 


a 


Lehr 
(1966) 


28 

2r 


12.6- 88 
21 


PS 


tasg.i 
i.d. 

dr^ 


-VI 
4V2 


m 


a/D 


m 


BB 


Variable 1 - 


10 Trial traisiogi Variable 2 - 


38 Trial traioiftg 












lovther & 

lartia 

(1980) 

&cptr. I 
2 Ttaiom/ 
1 Setting 


IH 

sr 


20- 9fi 
33 


* 

IB 


Social; 

^itive 

greetiog 


Si« 


m 


P.Ss 






&(per. II 

1 Trainer/ 

2 Settings 


18 

sr 


20- S8R 
33 


IB 


Social; 

positive 

meeting 


22* 




P.S= 


8= *h 


8B 



T^l0 1 eontlRutd. 



CiUtiflo ^latloB Settiog lehtvlflr lff«etln- lffiel«»y tenrtii- Msteoasn 9es\9 

Buiber / Itge/ Blaffssls ness satloo 

GKKtcr Yrs. 



Bice 



IB 



SbcUI; 
postite 

pity 



m 



m 

m 



lltSOB 

et al. 



2r 



to* BKR 

12 m 



IB 



ape! I tag 



Variola 1 - Poisitlfa praetivt; Variabia 2 - fasitife ^actica ♦ raiaf . 



8/D 



AT 



Uterty 
(1980) 



etai. 

am) 



ir 



20 SS 



8.11: 
?.7 



7S 



RoNR PS 



Usg. 

ranpt? 

l.d. 



♦ 7 wnis 
♦A 3 wrda 



^ 

♦ 



IP- 

4| 



8^ 



Raaf 
at al. 

<!593> 
bpar. I 



ftper. 11 



3R 6-8 OD PS CaBpHawe « 

91 S-8 19 PS Sandal.; M 
Sr aettia^ 



s 



8/0 



8,P> &^ KB 
♦ 



Balsoa 
at al. 
(1980) 



131 
TP 



X« Aut 

11.5- 

13.1 



SS Self-care: ♦ 



Biattffak) 
at at. 
(1984) 



3r 
1? 



7.5- Hoffi 
10.3 



PS 



Cobb. 

] if lag; 

aachiae 



♦9 



♦ 



HP 



Qrelova 
(1982) 



Mm 



t9- KolS 
38 9S 



IH 



tead.i 

aight 

resdisg 



♦/- 



ProMa 
♦ 



ERIC 
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Tiblt 1 eontlRutd. 



33 



ClUtiOi BovvUtiOD SHtiag Mmiv Effective- Sffleleacy Seaerali- laiat^iafice Desip 

/ Age/ Slapigsis ms utloo 



etil. 
(1976) 



K- 81 
25 



FS 



OOB. 

lififig; 

StfMt 
Cr089l&9 



8.8 



Fnifo 
etil. 



if 



3.8- 

5.7 



Laag.! * 



41 



et al. 
<JW9) 



18 



4- BiS 
14 8 



FS 



Aeadeale; ♦ 

tell 
tiae 



aiirlbitt 
<19T7) 



fiver, n 



m 

\t 

38 
IF 



31- 
34 

31- 
34 



18 



Con. 
bosfd 

Id. 

traiaisg 



8 

1/9 



1^ 



♦ 



8/D 



♦ 



RB 
» 



etal. 
(19K) 



17- 
21 



SS 



Self 
etfe; 
Kfistnal 
care 



8/9 



♦ 



89 



ftoBocxyk 
et aU 
(1975) 
fiver. I 
Brror Con, 



28 
2F 



fit^. II 
VlthdravB 

Error Corr. 4 8/9 



5.3- 

7.1 



7.10- W 
12.10 



SS Social: * 
positive 
iateractlon. 



SS Social; * 

positive E2>E1 

inter^ioo. 

play 



8/9 



8/9 



8/9 



8/9 



8/9 



8/9 



89 
VI9 



89 

VI9 
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atatlflB ^i«ti« SKttliv Beiiif iff Ufeetivs- Sffieieacf Gnerili- Ibiifitntta Osslvi 

/ Age/ BlaflBosifl S899 latios 



8}(^ 

ttii. 

<1985) 


a 


a- us F8 

11 


read 

IB 

coottit 


♦ 

7192)93 
92)91 


fr92<V1.93 




8/D 


Kt 


Alible I 


• frnr eorr., ill mom Vif libit 2 • frnr corr. it esd of satatee; V^i^le 3 


" So come^wflcw 




SilMM i 

lurett 
(1984) 


a 


4.8- IIS 8S 
8.1 loUt 


lasg.) 
Q^essl'.t 

COBB. 


m 

•91 


V2C91 


m 




AT 

n 

m 


VU'libtt 1 


•flTiiea 


Variable 2 • ToUi e 


Ml. 












ttii. 

(19B0) 




17- MIS fS 
23 0 


teadeiie; 

vaaursswfit 

skills 


♦ 




♦/• 




BP 


Ttiee 

ttii. 

(IWl) 




14- SIS 18 
18 8dS 


eoin 
e9iiv. 


T 

91)92 


4 P V 


nrV 


91* 
92- 


n 




' fivo'laratal group; Variiblt 2 - 


Cootrol ffoup 












Kkldo 
tt il. 

(1982) 


IF 


8- ss n 

16 


Ung. 
rtc^t.; 

labels 


92)91 


^ 

91(92 










• Serial; Variable 2 * CoBcurmt 














Vails 
tt il. 
(1979) 


tfli 
Iff 


18- MIS CS 
SO RoS 
Sffi 


^t.; 

aosssbljf 

Aills 


♦ 

91. 
92. 
93. 


91,V3,94<92 
^itiw trtiH! 
94(91.93 


S/B 


V> 

91.92,93,94 


6S 



94 

9ariabie 1 - Tactile; Variable 2 - Auditof?; 9ariable 3 - 9is<al; Variable 4 - all 3 



ClUtldO 


fofelitioo 


Beturier 




GBcnct 


blue 




S MS 


ioertw 


e 


teiil praise. 
pttSflB faick 




ll&irtottii. 
(1480) 


1« M 


2, celffs 


ss 


Idibies. 
SbcUi 


ftB9Mt VI/SI 
IF4« repeat 91 


ciwn 


9 IS 

Ikttt 


Self ctfe 


a 


Soel&l (riia» 
Btibie 


fI»IP 


<19B2) 


1 OD 




9S 


SkUI praise. 

fiUble. 

tor 


IP. 

repeat trial 


Attdsraoo i S^«dllfl 
(1980) 


! SB 


CXpffSS*/ 

Htcb 


ss 


Social ^tist, 
priitfT reiatom. 


repeat trial 




Set ftppffidix A 


Set 

A 


Ck ■ BfD « not difiMd 

OS- 
dis- 
crete 


VB« feftal 

rcprimd 
0 ■ n reepoBfle 
VI • terbal 

isstntctioa 



n«flMel 
G • gntwt 
^■positive 

^tttlce 
FP • ftill pliysieal 

aittipiiiatloa 
■ viaal pnapt 
OC s (^carreetioB 
IVI« inurect 

verbal 

io^ntftioa 
06 s gr«lMted 

g»i(&i»» 
SD • die^isioativs 

8tiflUtl» 



4(: 



as 

libit 2 cwitlnumJ. 



auttoB 



Populatloo 

Stater Diaposis 



Tjffe Correct 



Brror 



UWm et il. 
(19?$) 



n 



9ocat.! 
ariteb 



Ooopl teats, 

piijfsieal 
affection 



91, n, IP 

Jbslsttfce faasnt 
M trainer 
dlsmtloB 



lraaB& Pellsg 
(1983) 

bp. I 1 



fitp. II 



I.; sip OS Sescriptiff verbal 10 - sec. tUmut 
eates. pniss, tdma 

Ifitrav^Is OS Bescrl^im verbal lepeat trial vith 

praise, teksis n 



(1983) 
bp. I 



bp. 11 



11 
12 



n 
n 



La^.;recept. OS 
to pod. 
labellBg 
Ubei 



Saeiai praise, 
edibles 

Social praise, 
edibles 



rearraoge Mterlals 

repeat trial 

la boU) experiaeats 



ltdier & leiter 
(1981) 
&(p. I 



bp. 11 



bp. Ill 



14 



Ritfi 



SI 

RiMS 
S 

n 
I 



RatcK/ 
Stress. 



Bec^ty 
fi^ess. 



Re^t./ 
bpess. 



OS 



OS 



OS 



Social ^aise, 
edibles is all 
eiperimts 



flO, 6 

revraage aatw ials 
repeat trial; io 
all ncpffiaeats 



CaBpfiell I 

Stresel-Canpbeil 

(1982) 



MR 



Lang.: 
answM' 
^lestioos 



S3 



Oesaiptive 

praise, 

tokra 



b^ RO, 
2-see. vait 



ERIC 



41 



Table 2 e^tlmied. 



$7 



Cltatioa 


Popuiatloe 


Dlagsosis 


B^vior 
boe 


Type 


Oorrect 


firror 


Cray & Sucher 
(1981) 
bp. I 

&p. n 


4 
4 


as 

FtB 

sn 

mi 


1. Ckt^ 
eatisg 

2. pusle 

3. eatisg 


OS 

DS 

DS 


Social praise 
Social praise 


1. PiDsitive 
prKtiee, 
restitution 

2. positive 
practice 

3. positive 
practice, 
restitutioo 


terey & Suclter 
(1989) 


S 


wm 

95 


Object 
piweoeat 


OS 


Vertal 


Positive practice. 
VI, IP, repeat SO 


Variable 1 - ahort positive ^^tice; 


Variable 2 - 


ioBg positive practice 








Carr ct at. 
(191B) 


4 


tot 


mM] 
sign 


OS 


Social 

praise, 

edible 


VR, VI. IP 


Cirr i loiogiuky 

(1989) 

bp. I 


3 


Ihit 


lutq,', 
sipiflg 


OS 


teceived 

sasded 

itea 


m, 

dlfferefitial 
reiofurccneBt 


bp. n 


3 


Ihit 


8e]»ra! 

oaad 

sips 




feet ivfd 
Um 


n. 

differeotlal 
retoforcsorat 


C^to et al. 
(198S) 


1 


SHB 


Vocat.; 

bus 

boy 




Uiblt 
(drink) 


VI, 8, », FP 
Assistaise based 
on traiMr 
dtsottitm 



38 

Table 2 eontlmted 



CitatloB 


NpoUtiOB BeMfior 










HuriMr Biagoosls Saw 




oomet 


Error 






0) 


Social praiK 




<WT8> 






















- - - » 








fttSOlv 1 * 


TUT l!« OA^taKlA 9 « tfT l!« 1t««l*iklA 4 tIT flb* M 










TVT ID* fffttfiiftki* C ^ tfT 0D[/Cw%« tfaatsklA tOT VB/Ck 








Brer et a!. 




OS 


Social pralw, 










^Hanr 


SCOBSBCUtive 










iBcorrects 














ini 










M9V0BSB OBiay; Yariwie z ' so respoose oei^ 








Igsl et a). 




05 


Beaerlptlve 


SB/VI, PP, 




COBCfftS. 






r^eit trial 










noB rcM^al 








activities, 










R-aioe only nsediai 





fiitrliciB et al. 
(1977) 



MS 



Acadnlc; 
rtadlsg 



OS Social ^aise 



n, r^t 
trial 



Fbv et al. 
<1981} 
bp. I 
traisisg 



bp. n 

ges^aliutioi 



lang.i 
Mm»al 
sign 

Srttisd^ 

geaM>alizatioo 



OS Social ^aise 



1. Beimt SI, 
if still iacorrect- 



2. m ♦ HVStaff 1 
fP/Staff 2 



Fon 

(1977) 



Ant 



Atteodiog; 
eye 

Offltact 



OS 



Social praise, 
edibles 



Varia&le ! - eOlbies. praise; Variable 2 - edibles, praise, fuocti«)al mtmi 



fUMtiOMl 

mraest 
traiBing 



ERIC 



1 
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CiUtifio 



PopuUtios 



Baae Type Correct 



biur 



ftex 

(1984) 



eolsr, 
cfcject 



8Ki4l ^al9s, 
edibles 



Variblee 1 - edibles, praise; Varieble 2 - edibles, praise, sraduat^l guidance 



ttsk et al. 
(1985) 



•icro- 

eoHptttff 

9ellii^ 



Ch Social praise 



VI 



hmaa et al. 
(1975) 



fiipress. 

lang.; 

ftestioQ 



OS Edibles 



Giaegreco 
(1982) 



Beter 

isitatioi 



OS 



Social 
praise, 
r^iiwi 
iteatned 
ie ta* 



n, vz, pp. msn) 

wtM Mcessary* 
teeisl^ice basod 
OB traiur 
dlsmttoa 



Goeti et al . 
(1985) 



Lasg.; 

fc- 

activities 



OS Social praise 



IS. f? 

fiepeat trial after 
30-10 lie.; 
ffrors OB repeat 
trial results is 
BO sore 

fl^tmlties to 
rop^ iB that 
seesiMt 



Gruber et ai . 
(1979) 



COOD. 

living; 

isdspi 

travel 



Ch 



Social praise, 
edibles 



if stiii ificorrect 
VI, F? 



It 



40 

Table 2 continued 



CtUtloa 


FiQpulatin 


Dlagmis 


Briiaflor 


lype 


Orasa^^ei^es 
Correct 


frror 


8aod)»aa & Barris 
(1980) 


3 


ht 


laitg.i 




praise, 
edibles 


n, K 


Ss8ley-liw»l) et al. 

ami 


6 


MoH) 


leadeties 
readlag 


OS 


Beseriptlte 
aoeial ^aise 


n (hu 6. mm 

if still incorrect, 
VI agaia 


Bonst ti i1 > 
(1985) 


3 


nOlw 
F» 


On. 

street 


ft 


Ceifis aad^or 
social praise 


% ?I 
repeat task 


(1985) 


4 


9S 


tug. 

tecept.{ 

id. 

MTdS 


OS 


Social ^aise. 

edibles, 

tfikra 


11. 

VI, 80 


itodert 
(1981) 


1 


Kut 

n 


nmtal 
siffa 


BS 


Social Kaise, 


91, »; if still 
Iseontet'' IF 


bller & lud^ 
(198D) 


S 


BS 

as 


im* 

B^fess.t 
id. 

yicttffes 


fiS 




91, n 
r^eat 89 


loogrl et al. 
(197?) 


12 




Lai^. 
Bacept. t 
id. 

pictisw 


8S 


Social praise, 
bibles 


n, mve 
Hterials; if 

still iiworreet- FP 


Irastz et al . 
B9. I 


4 


ilut 


Lafi0. 

uttiple 
da9cript(ff8 


OS 


Social 
praise, 
*oken, or 
iflts 


• 

' KO, repeat S); if 
still iwcrrect- 
aext trial 



ERIC 
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CIUtiOQ 


Fopulatlofi 


B^vlor 
Bla^is bae 


T?pe 


OoRse^ttssces 

Cotrect 

Se^ooses 


Error 
SespoBsra 


Ully 


1« 


liS 
loffi 


Kcadnle; 

eoopuier 

assisted 

readii^ 


SS 


GsBputtf 

praised 

studnt, 

limits 

{{ashed 


n, Vtli 

If still iBcorreet 
pTtsrai vr 


(1986) 


4 




Us9.; 
id. 

stove, 
<lr^ 


IS 


Social praise 


re9tira correct 
iaiUtion 


(198B) 
bp.! 

2 traiotrs 

1 SettiBQ 

&9. 11 

1 traits 

2 aettiags 


( 


as 


Social; 

positife 

greetii^ 


Ml 

SS 


Social ^aise> 
edibles 


flu 


luiaeiiURiee 
(1983) 


I 


Iffl 


Social: 
positive 
toy 
play 


OS 


Beifi{orcers 
availd>le 
la free play 


30 sec. 

positive practice, 

(VI, m 


Rataoa tt ai. 
(1982) 


3 




Ac^iesic; 

S^llil^ 

{!uei«y 


OS 


^ars or stidcers. 
aodKaise 


n, a 


Variable 1 - ^itive pr^ice; 


Variable 2 - 


positive praetia * reiBfateaeot 






Htth«^ & Liberty 
(1980) 


1 


as 


Lang.; 
re^t. 
id. 
words 


OS 


Social ^aise and 
trainer accepted 
selected card 


tiD vn 

incorrect card 
ta/t wcepted; 
retire cwnct 
rehouse 


Mufdock et a) . 
(1977) 


2 


fm 


Lang. 

express.; 

artic. 


OS 


Social praise and 
Md of session 
reioforcers 


m 



4f> 



Table 2 continued. 



CiUtiO) 


PopttUtioa 


SiegDosls 


Sebatier 
tae 




Cteseqyeftoes 
teitct 


Irror 
Inpofisss 


See! et il. 

ami 
bp. II 




» 


CoBpiiaBOB 05 

fi^alizatioi 

settifig^ 

teite 


Onerlptivt 

Fralae, edibles, 
tess, ^aise. 
pcpcocfl 


dWrlptife VI, 
roedlal trial, fP 

fP, praise for 

eoR^ 


Mm et *1. 
C1980} 






Self*ctfe; 
^ laei^ 


« 


^alse, editoies, 
tofst 'Dreak' for 
isd^Mdrat reepoBse 




SietHpAi et «1. 
(19841 


4 




Oooi. 
itthiBe 




AUoied to ooatiiwe 
tlirotf^ task steps 


n, require 
correct response 


Qrelove 


tt 
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Population 

Error correction has been iB^les^nted with a dl^rarse population* The 
handicapping conditions ranged froa persons with borderllne/alld (e.g«» Frank* 
Wacker, Berg* & McMahon* 1985; Matson, Ssveldt-Dawon, & Kazdln, 1982; 
Partington* Sundberg, Ivata* & Kountjoy, 1979)* moderate (e»g», CanpbeXl & 
Stremel-Campbell, 1982; Hanley-Maxwell, Wilcox, & Heal, 1982; Murdock, Garcia, 
& Hardman, 1977), severe (e*g., Goetz, Gee, & Sailor, 1985; Mlthaug & Liberty, 
1980; Waldo, Guess, & Flanagan, 1982), and profound mental retardation (e.g., 
Albln, 1977; Glangreco, 1982; Gruber, Resser, & Reld, 1979). The population 
also Included persons with autism (e.g., Roegel, Schreibman, Britten, & 
Lartinen, 1979) and aniltlple handicaps (e.g., Bucher, 1983; Lulselll & Rice, 
1983; Page, Iwata, & Neef, 1976). 

The chronological ages of the students Included preschoolers, 3.0*5.0 
years (e.g., Altman & Krupshaw, 1982; Carr & Kologlnsky, 1983), and 70X of the 
studies used elementary-aged and adolescent students, 5.CH17.0 years (e.g.. 
Dyer, Christian & Luce, 1982; Foxx, 1984; Singh, Wlnton, & Singh, 1985). 
Adults, those 18 years or older, also participated in the error correction 
studies (e.g., Bellamy, Peterson, & Close, 1975; Carey & Bucher, 1981; 
Orelove, 1982). 
Behaviors 

The behaviors selected for training varied across studies. Although 
error correction was used to teach both chained and discrete behaviors across 
domains, the majority (79%) involved discrete responses. A large percentage 
(49Z), taught discrete receptive/expressive language or language concept 
skills. For exaaq)le. Bream and Poling (1983) trained Intraverbal responses to 
categories of h(M», school, and people. Egel, Shafer, and Neef, (1984) taught 
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autiscie students prepositional concepts, and Hundert (1981) taught a nniltiply 
handicapp^ student manual labeling of pictures* Other discrete skills 
trained using an error correction strategy included ac^efflic or pre-acadetnic 
skills (e«g*, Lallyt 1981; Smeenge* Page, Iwata & Zvancic, 1980), social 
skills (e.g., Lowther & Hartint 1980; Romancsyk, Diaront, Goran, Trunell, & 
Harris, 1975), and increasing attending or on task l^haviors (e.g., Ackerman & 
Shapiro, 1984; Foxx, 1977). 

As noted in Table 1, 22X of the experiments taught a divtrse selection of 
chained behaviors. These chained behaviors across domains included (a) 
self-care skills including shoe lacing (Nelson, Gergenti, & Hollander, 1980) 
and indepeiklent menstrual care (Rictanan, Ponticas, Page, & Epps, 1986); (b) 
coaaunity living skills such as indepeMent street crossing (Homer, Jones, & 
Willia8», 1985; Page et al., 1976) and appropriate vending luichlae use 
(Nietupskl, Clancy, & Christiansen, 1984); and (c) vocational skills such as 
complex task asses^ly (Bellamy et al., 1975; Close, Irvln, Prehm, & Taylor, 
1978; tfalls, Ellis, Zane, & Vanderpoel, 1979) and bus boy skills (Certo, 
Kexeullo, & Hunter, 1985). In addition, Frank et al. (1985) task analyzed and 
trained beginning microcomputer skills and Trace, Cuvo, and Crlswell (1977) 
taught a 3-response chain, coin-equivalancy task. 

Consequences 

Correct Responses 

Of the studies reviewed, few specify differential consequences for 
corrected and uncorrected responses. Egel et al. (1984) delivered descriptive 
verbal praise, edibles, toys, and aetlvlties for correct responses to the 
and praise only for correct response during a remedial trial. Palyo et al. 
(1979) reinforced all correct responses with praise and edibles whether they 
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occurred in the presence of the or following the error correction 
procedure. The relnforcers chosen for correct responding vere student specific 
but generally included descriptive verbal praise. 
Incorrect Responses 

The operational definition of error correction includes teacher delivery 
of assistance contingent upon incorrect responding. Falvey et al« (1980) 
identified different types of error correction strategies i^lch were effective 
in establishing instructional control: (a) primed correction procedures, (b) 
modeled correction, (c) direct verbal correction, (d) ii^lrect verbal 
correction, (e) gestural correction, and (f) pictorial correction procedures. 
Primed correction strategies refer to full or partial physical guidance used 
to obtain correct responses following students* errors. Primed assistance was 
used in 42X of the error correction experiments. This percentage Includes the 
use of physical guidance* in isolation; for example, Egel et al. (1984) 
provided a remedial trial including a restatement of the and physical 
guidance of correct receptive identification of prepositions, and Nelson et 
al. (1980) delivered a minimal manual prompt contingent on students* errors in 
shoe lacing. However, the majority of the studies presented physical 
assistance in coo^ination with other types of correction procedures. Carey 
and Bucher (1983) delivered verbal correction and physical guidance following 
incorrect responses; Faw, Reld, Schepls, Fitzgerald, and Velty (1981) i«>deled 
and physically guided a correct manual sign following an error by adults with 
profound mental retardation; and Neef , Shafer, Egal, Cataldo, and Parrish 
(1983) delivered descriptive verbal correction plus a remedial trial and 
physical guidance contingent upon students* errors in a compliance/instruction 
following experiment. As seen in Table 2, a physical manipulation was used as 
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part of the error correction strategy across behaviors and d<»aln8« The 
specific physical manipulations were generally task specific* For example, a 
different type of physical manipulation was used for dressing than f* r a 
receptive Identification task* Falvey et al. (1980) suggest that use of 
direct piqrslcal guidance may be "noa-functlonal or even counterproductive" (p* 
110) when used to teach certain behaviors* 

The second type of error correction is a verbal or nonverbal model or 
direct dMonstratlon of the desired response by the trainer. A model in 
isolation or in ccNsbination with another correction ty^ occurred in 42X of 
the exoerimentr. Model correction in isolation included delivery of an 
expanded awdel of the correct behavior* correct intraverbal question answering 
(Campbell & StreiKl-Caiq>bell, 1982), and providing the and aK>del of a 
correct langue^e descriptor (Krantz, Zalenski, Hall* Fenske, & McClannahan, 
1981)* As seen in Table 1$ many studies using the o»del presented it with 
another type of correction procedure* For example, Goetz et al* (1985) 
delivered a model and manually guided the correct response while training a 
communication book system, and Sisson and Barrett (1984) delivered a vocal 
ii»del» manual model, or both in an expressive language study* 

Falvey et al* (1980) defined a direct verbal correction as a verbal 
instruction occurring after an error and one which provides supplementary 
information explicitly describing a desired response. An indirect verbal 
correcti n is an "implicit statement" (p*117) not explicitly defining the 
correct response. Verbal corrections were delivered in 33X of the studies* 
Included in this percentage are those experiments where the verbal 
discriminative stimulus was repeated as a direct verbal correction procedure 
in combination with another correction type. For instance, Alberto, Jobes, 
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Sixemore, and Doran (1980) repeated the S^, verbal cue, and then guided the 
student through the correct reaponse* Examples of iidlrect verbal 
Inatmetione found in Table 2, include saying, '*Try another way** in an 
asseobly task (Close et al., 1978), "Say «ord" used to increase spelling 
fluency (Hatson et al., 1982), and "Try again** in training cos^uter-assisted 
sight reading (Lally, 1981) • For the studies cited in Table 2, the oajority 
of the verhal corrections were direct corrections* For exao^le, Neef et al* 
(1983) delivered descriptive verbal correction When increasing instruction 
following; Iteid and Rurlbut (1977) delivered direct verbal correction and 
fflanual guidance when training use of a comaainication board; Sneenge et al. 
(1980) presented a descriptive verbal correction following errors While 
training an academic skill; and Walls et al. (1979) provided descriptive 
verbal instructions to one group when training cookies assembly skills. 

Gestural error correction procedures have also been used, but rather 
infrequently (i.e., < 11). Gestures have been used to to indicate a correct 
response (Certo et al*. 1985), :o identify errors (Close et al., 1978) or in 
combination with other correction procedures such as a verbal model of the 
correct response (Bucher & Keller, 1981)*^ 

No examples were found of the sixth correction type, pictures, described 
by Falvey et al. (1980). However, other types of error correction occured 
such as positive practice (e.g. Carey & Bucher, 1981* 1983; Lulselli & Rice, 
1983; Matson et al., 1982). In addition, 21Z of the error correction studies 
specified the use of other consequences for errors paired with the correction 
procedures. For exas^le, a mild verbal reprimand followed by a correction 
procedure (e.g., Entrlkln, York, & Brown, 1977; Handleman & Harris, 1980; 
Huguenln, 1985; Keller & Bucher, 1980). Braam and Poling (1983) provided a 
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10-S6C* tlaeMt procedure followed by presentation of the and model of 
correct response* Palyo, Cooke, Sctauler* and Apollonl (1979) presented a loud 
**No'* and a limited in-seat tio»out folloved by presentation of a taped correct 
resiwnse* 

As stated previously, the majority (53X) of studies used a combination of 
correction procedures contingent on students' errors. Occasionally, 
experimenters specified different correction options, and delivery of an 
option was based on trainer discretion (e.g. Bellaiay, et al., 1975; Certo, et 
al., 1985). 

Results 

Effectiveness 

All of the studies identified as error correction investigations reported 
effectiveness data. The majority (79%) of the studies taught the target 
behavior to criterion. The remaining studies either (a) demonstrated mixed 
results (e.g., reaching criterion for stxne students but not others, for 
example, Hanley-Maxwell et al. [1982] taught reading skills to six students 
and four met criterion but two only improved performance over baseline levels) 
or (b) the authors did not train to criterion (tally [1981] conducted a four 
week training program for computer-assisted sight reading). 

Although the majority of studies reported data demonstrating the 
effectiveness of error correction as an instructional strategy* 27Z 
manipulated an instructional variable resulting in Bome coa^arative data. 
These variables included (a) environmental manipulations such as group versus 
individual training (Alberto, et al., 1980), 10-trial versus 30-trial 
presentation (Lehr, 1985), and varyii^ the number of trainers and settings 
(towther & Martin, 1980); (b) stimulus variation, Hundert (1981) compared 
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single stltmilus versus multiple stimulus training of manual signs, and Sisson 
and Barrett (1984) coflq)ared results of oral versus total emmninicatlon 
training; or (c) post response manipulatioas. Close et al. (1978) eosqiared 
effectiveness and efficiency of six types of error correction procedures* 
Matson et al. (1982) cmapared positive practice versus postive practice plus 
reinforceront, and Walls et al* (1979) compared efficiency of four types of 
error correction pr<Hitpts. In all of the parametric studies, error correction 
was the only strategy used. 
Efficiency 

Efficiency data tiuch as total training time, number of sessions, number 
of trials to criterion, and total number of errors was reported in 56Z of the 
studies. The most frequently reported efficiency data were the ntiober of 
sessions to riterion (57X) followed by trials to criterion (38X). Some 
studies reported more than one efficiency measure. Braam and Poling (1983) 
reported sessions to criterion and total training tla^ in their first 
experlB^nt, and Trace et al. (1977) reported sessions, ntmber of errors, and 
total tralnli^ time. Anectdotal statements were also noted; for example, Foxx 
(1984) states that the length of each session decreased as negative 
reinforcement intervention occurred. The efficiency n^asures of each study 
reporting this data can be found in Table 1. 

Suflmiary 

Based upon the literature reviewed, the following stateTOnts can be made. 

* The population selected for training in the error correction studies 
dsTOnst rated a wide range of variance in both chronological age and 
handicapping conditions* 

* Error correction was used to teach a wide range of behaviors, however, 
the majority (782) of studies reviewed taught discrete reponses. 

5t; 



The tj^ of error correction procedure aelecced was dependent upon the 
population and behavior being trained* The majority (53%) delivered a 
eofl^ination of correction typea contingent on atudent errora. 

The najority of error cot*ection atudlea reported that the procedure waa 
effective in training a wide range of behaviora to atudenta with a 
variety of tmndieapa* 

Efficiency data were reported inconsistently across studies* The 
majority reported total number of sessions and/or trials to criterion* 

The current literature cannot be used to establish the relative efficacy 
of one error correction procedure over others* 

Reinforcement for correct resiK>nse8 combined with error correction 
appears to be more effective that reinforc^oent alone or error correction 
alone* 

Co^Mriaona of the effectiveness ai^ efficiency of different typea of 
error correction and error correction to other instructional strategies 
should be addressed in future research* 
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Antecedent Prwapt aad Test 
Chapter 3 

Patricia Nunson Doyle, Mark Moiety , Melieda Jones Ault, and David L. Cast 

Antecedent prompt and test is a sttans of providii^ nlditional infonsation 
about correct responses to students by presentii^ a pron^t or cue with the 
discriminative stimulus. The simultaneous pairing of the and the prCM^t 
increases the probability of the correct response occurring* Because the 
prompt is delivered prior to the opportunity to respond (e.g. Wolery & Cast* 
1984), it must be relieved in order to determine whether transfer to the 
natural has occurred. The studies described in this section meet two 
criteria: (a) a single cue or combination of proBq>t8 that control the correct 
response is provided rather than a hierarchy of prompts and (b) test or probe 
trials without the prompt are provided rather than systematically fading the 
proaqit as training progresses. 

The information supplied by the antecedent proiq>t may be a verbal 
instruction, model, picture cue, or any combination of extra-stimulus prtNopts 
(e.g., SchreilMian, 1975). Each type of cue may be further identified as 
either a stimulus or response proo^t. Becker, Engeimann, and Thomas (1975) 
discriminated between stimulus proopts which provide the "essential aspects of 
the task stimuli" and response prompts which "control the specific form of the 
task response" (p. 25). In this chapter, the term antecedent prompt has been 
used to identify both stimulus and response prompts. The antecedent proupt 
and test procedure is similar to other response prompting procedures (e.g. 
antecedent prompt and fade, most-to-least , and graduated guidance) In that all 
of these strategies present the prompt prior to the response; however, the 
antecedent prompt and test is dissimilar because (a) a controlling prompt is 
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presented and (b) the prcaq>t is totally rei»>ved on test trials rather than 
beii^ systenatically faded. 

The antecedent pr«Bpt and test trial sequence is shown in the flow chart 
in Figure 1, and consists of experimenters presenting the discriminative 
stimulus paired with the proa^t* The student is then alloi^ to respond 
followed by the experimenters* delivery of consequences for correct or 
incorrect respondii^* At Bom other tinmt the discriminative stisnslus is 
presented with<mt the prompt* A description of the subjects* settings, 
behaviors, results, and experimental designs that were involved in the 
investigations using the antecedent prosit and test procedure are shown in 
Table 1; codes for information presented in Table 1 are found la Appendix A. 
The behaviors and strategy specific information are shown in Table 2. 
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Figure 3.1 Flow chart depicting the antecedent prcsnpt and test strategy. 
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Tabl9 2 continued 
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Behavior /ypimlat ion 

The antecedent prc»q>t and test procedure has been used to teach a vide 
range of behaviora across domains* The lujority (76X) of the studies taught 
discrete behaviors* Examples of those skills included expressive language 
skills (McGeet Krants, & IteClannahan, 1984; Nelson, Peoples, Hay, Johnson, & 
Hay 1976; Badgovski, Douglas, Allen, & LeBlanc, 1978), receptive language 
skills (Rowan & Pear, 1985), language/ae^eoic iskills (Gersten, White, Falco, 
& Gamine, 1982; Gickling, Hargis, & Alexander, 1981; Xoegel, Dunlap, Richman, 
& Dyer, 1981; Sindelar, Bursuck, & Halle, 1986) » community living skills (Lowe 
& Cuvo, 1976; Welch, Nletupski, 6 Hamre-Nietupski, 1985), leisure/social 
skills (Peterson, Austin, & Lang, 1979; Spangler & Marshall, 1983), daily 
livii^/self care skills (Sarber, Halass, Messmer, Bickett, & Lutzker 1983; 
Shapiro & Sheridan, 1985) » vocational skills (Crist, Walls, & Haught, 1984; 
Katz, Goldberg, & Shurka, 1977; Schutz* Jostes, Rusch, & Lam^on, 1979), and 
motor skills (Hardiman, Goetz, Reuter, & LeBlanc, 1975)* The studies teaching 
chained behaviors included potholder making (Adkins & Matson, 1980), object 
assembly (Crist et al*, 1984; Ratz et al., 1977), menu planning and grocery 
shopping (Sarber, Halasz, Messmer, Bickett, & Lutzker, 1983) » sweeping and 
TOpping (Schutz, et al*, 1979), appropriate telephone usage (Smith & Meyers, 
1979)* and Independent bus riding (Welch, Nletupski, & Hamre-Nletupskl, 1985)* 

The population chosien for intervention in the antecedent prompt and test 
studies exhibited a wide range of hamlicapplng conditions including students 
with mild mental retardation (Sindelar et al., 1986) and extending to severe 
and profound retardation (Peterson, Austin, & Lang, 1979), autism (McGee et 
al*, 1"84), physical handicaps (Hardiman et al., 1975), and learning 
disabilities (Cooke & Apollonl, 1976). 
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Type of Prwnpts 

The type of proopt used appeared to be depei^ent upon the population, 
task selected for training* and experimenter discretion. The majority (79X) 
of studies used a mcfdel alone or in CMd>ination with another prc»q>t. For 
example, Br«ly and Smouse (1978) paired a iu>del vith a verbal direction and/or 
a sign vith physical guidance; Gersten et al. (1982) used simple declarative 
statements and questions to present a model six times; Love and &ivo (1976) 
fu>deled a correct coin counting response vhile requiring concurrent imitation 
nby the student* Ex^^les of other proa^ts included direct and indirect 
verbal cues (e.g., Hardiman et al., 197S), physical/kinesthetic prompts 
(Nelson et al., 1976), and verbal instructions (Peterson et al. , 1979). All 
of these prmnpts provided infomuitlon to the student as to the precise form of 
the correct response. 

Stimulus prraipts, see Table 2, make the task easier for the student by 
providing information regarding the '^essential characteristics'* of the task 
stimuli (Becker et al., 1975). For example, Koegel et al. (1981), while 
training a variety of language concepts, conq)ared the effectiveness of 
nonspecific or indirect verbal attending cues to a specific orienting cue when 
paired vlth the S^. In addition, Smeets and Kleinloog (1980) delivered a 
variety of Indirect verbal discriminative Instructions prior to each task 
component. 

Test for Stitwilus Transfer 

With the antecedent prompt and test procedure, transfer of stimulus 
control to the is tested by providing trials without the prompt. These 
trials were conducted In a variety of ways across studies. The most 
frequently used format was the iu)del'-lead-test strategy which Involves the 
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experimenter deMnst rating the correct response, allowing the student to 
practice (often with the experimenter present), and requiring the student to 
respond ii^ependentXy to the discriminative stimulus (Camine & Silbert, 
1979). 

Olenick and Pear (1980) trained expressive identification of pictures and 
provided prompted trials consisting of a irodel of the picture name and an 
opportunity to respond followed by a probe or test trial without the modiel. 
When teaching counting a^d coin sunmation, Borakove and Cuvo (1976) and Lowe 
and Cuvo (1976) presented a model and required concurrent imitation by the 
student, and this was followed by an independent test trial (i.e., the model 
prompt was retaoved and the student was given the opportunity to respond). 

Crist et al» (1984) delivered a model of an assetsbly task step and 
instructed the student to perform that step (e.g., *^ow you do it.**). Each 
training trial was followed by a test trial or opportunity to perform the 
whola task independently. When training students to assemble an electrical 
outlet, Katz et al. (1977) delivered a model of the behavior and told the 
student to "Do it." When students were presented with the task in another 
setting, the experimenters removed the model and recorded the number of 
completed tasks. Mansdorf (1977) began teaching matching concepts with the 
experimenter modeling the correct matching response followed by a lO-sec wait 
and presentation of a trial without the model. Sindelar et al. (1986) taught 
sight words by having the teacher model each word in the Instructional set, 
requiring students to imitate, and then providing three test trials without 
the model. 

Some studies did not remove the prompt during training sessions but 
tested for stimulus control in other situations. One procedure was 
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observational recording following training* For exaa^le, Hardioan et al. 
(197S) delivered direct verbal primes in a free play session then observed and 
oeasored eng^esttnt with, and skill in using* playground equipment in a seosond 
sessioni Cooke and Apolloni (1976) delivered verbal instructions and models 
for appropriate social interactions followed by observations for those 
responses throughout the day; and McGee et al. (1984) awdeled and required 
repeated practice trials of assertive statements in a training fetting, and 
then observed and measured the frequency of assertive statements in a game 
playing setting. Another procedure involved implementing test sessions 
following training sessions. For exai^le. Smith and Meyers (1979) conducted 
test trials following two trainii^ sessions in correct telephone usage; 
Gicklii^ et al. (1981) trained sight word reading and then presented review 
trials, omitting the antecedent prompt in sessions following training. 
Radgowski et al. (1978) trained correct articulation of the "L" sound followed 
by a posttest; and Smeets and Klelnloog (1980) trained three students to use a 
pocket calculator, however, the antecedent verbal cues were not removed until 
experiment 2. 

Some studies stated transfer occurred; hoiraver, their descriptions were 
not in sufficient detail to determine how It was assessed. For exaa^le, Brady 
and Smouse (1978) stated that once the initial "evoked the correct 
response'* the experimenter went on to a second behavior (p. 274). Koegel et 
al. (1981) reported anecedotally that "some of the children were observed to 
continue to respond successfully after the specific orienting cues were 
withdrawn" (p. 196). In addition, DeHaven (1981) In phase I trained receptive 
Instruction following using a verbal prompt and model; in phase II, a «u>del 
and verbal prompt for training one instruction and a verbal prompt alone for 

7i,' 
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trainiag the fourth Instruction were used. The correct res^nses to 
instructions trained with different types of antecedent prompts were compared 
in generalisation probes* 

Consequences 

Correct Restwi^lng 

The majority of studies using the antecedent proopt aM test procedure 
reported that praise was delivered contingent upon the occurrence of correct 
responding durii« both training and test trials (e.g.* Gersten et al., 1982)* 
The studies which tested for transfer in observational settings or in later 
test sessions generally provided reinforceront in the training sessions alone. 
Incorrect Responses 

The consequences for errors varied across studies and in scmm cases 
trainers differentiated between training and test trials. For exsn^le, Smeets 
and Kleinloog (1980) used a verbal error correction procedure plus 
demonstration of the correct response on training trials only. In other 
studies* such as Adklns and Matson (1980), descriptive verbal statements 
explaining student errors were given followed by physical guidance If the 
verbal correction was ineffective. This error correction procedure was used 
in training and test trials. However, only those correct responses occurring 
without error correction on the test trials counted towards criterion. Soac 
studies reported that student errors in training produced a continuation of 
the training trials versus going to a test trial (e.g. Olenlck & Pear, 1980; 
Rowan & Fear, 1985). As reported in Table 2, consequences for both correct 
and incorrect responding Were dependent upon population, behavior taught, and 
trainer discretion. 



Results 

Effectiveness 

All antecedent prompting studies reported that the procedure was either 
effective in training target behaviors to criterion (e.g., Borakove & Cuvo, 
1976; Crist et al., 1984; DeHaven* 1981) or increased the frequency of student 
responding over baseline rates (e.g., McGee et al., 1984; Peterson et al.» 
1979). 

Although these studies reported data demonstrating the effectiveness of 
antecedent proa^ting as an instructional strategy, 52X aanipulated an 
additional variable resulting in acme ton of comparative data. These 
variables included (a) stimulus variation, e.g., Brady and Smouse (1978) 
compared sign 8^ alone, verbal alone, to sign/ verbal 8^, Crist et al. 
(1984) compa'4.'ed the effectiveness and efficiency of training complex assembly 
skills using short, medium, or long task analysis, and Koegel et al. (1981) 
coo^ared performance during presentation of specific versus nonspecific 
orienting cues; (b) post response manipulations, e.g., Olenick and Pear (1980) 
c(»ipared different schedules of reinforcen^nt on prosit and probe trials; (c) 
types of antecedent prompts; and (d) enviroi^ntal manipulation, e.g.. Smith 
and Meyers (1979) compared post test scores following training of six groups in 
individual or group instruction settings In addition to varying the type of 
prompts delivered to each group. 
Efficiency 

Some form of efficiency data were reported In 52% of the studies. This 
information included total training time (Crist et al., 1984; Lowe & Cuvo, 
1976; Smeets & Klelnloog, 1980; Smith & Meyers, 1979; Welch et al., 1985), 
sessions to criterion (Lowe & Cuvo, 1976; tfacker & Greenbaum, 1984), number of 
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errors (Crist et al.> 1984; PeBaven* 1981; Lowe & Cuvot 1976; Olenlek & Pear, 
1980; Siaeets 6 Klelnloog, 1980), trials to criterion (Fink & Brlce-Gray, 1979; 
Gersten et al., 1982; Koegel et al«, 1981; Nelson et al*, 1976; Rowan & Pear, 
1985; Smeets & Klelnloog, 1980; Wacker & Greenbaum, 1984), and one study 
caleulated the median number of teacher pr^ts per 5-ffllnute training sessions 
(Peterson et al., 1979). 

Suaaary 

Based on the literature reviewed, the following statefsents can be made: 

* Antecedent prompting has been used to teach a wide rai^e of persons with 
handicapping conditions. 

* this strategy has been used to train a variety of behaviors to criterion 
and to Increase performance of others. Both chained anA discrete tasks 
were taught; however, the majority of studies employed dl»crete 
responses* 

* The type of prompts used was dependent upon population, behavior, and 
trainer discretion; however. In 792 of the studies, a i«>del alone or In 
coid>lnatlon with other proa^ts was used as the antecedent prompt. 

* The most frequently used test for transfer of stlimilus control was the 
fflodel-lead*-test , or a pretest-t rain-post test format. 

* The consequences for correct anA Incorrect responding varied across the 
studies and was based upon population and target behaviors. 

* No data were reported coo^arlng antecedent prompting with other 
instructional strategies. However, a slight majority of studies reported 
efficiency data; trials to criterion was the most frequently cited 
measure* 
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Antecedent Prompt and Fade 
Chapter 4 

" Mellnda Jones Ault, Mark Wolery, Patricia Munsoa Doyle, and David L, Cast 

V The antecedent prosit and fade procedure involves the presentation of a 
# prompt presented with the discriminative stimulus. "A prompt is defined as a 

cue that is presented with the and that serves to guarantee correct 

I responding" (Koegel. Egel» & Dunlap, 1980, p* 289). As training progresses, 
^ the prompt is gradually faded out until the student responds to the alone. 
' This procedure has been revi^fed and procedural descriptions have been 

A described in Striefel and Owens (1980) and Wolery and Cast (1984). 

The antecedent proa^t and fade studies reviewed here are similar to the 

■ nost-to-least procedure and the graduated guidance procedure in that prompts 
^ are initially presented at the most intrusive level and assistance is 

V gradually decreased over trials or sessions* However, these studies differ 

II from those procedures In that the prompts are faded without using the 
most-to-least or graduated guidance procedure* Studies are included here if 

I they do not have a hierarchy of prompts, specify a criterion for moving to the 

^ next prompt level, or do not involve the immediate fading or application of 

^ assistance based on moment-to-moment responding of the student. It is 

^ possible that some systematic prompt fading was used In these studies, but in 
the published report the procedures were not specifically described. 

■ The prompt and fade trial sequence is shown in Figure 1 and consists of 
^ the experimenter presenting the novel stimulus paired with a proi^t which 

^ controls the correct response. The student then respon'*** and the experimenter 

■ delivers consequences for correct or Incorrect responding* A description of 
the subjects, settings, behaviors, results, and experimental designs that were 
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figure 4.1 Flow chart depicting the antecedent prompt and fade strategy. 
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Involved In th« Investigations using the antecedent prompt and fade procedure 
are shown In Table 1; codes for Information presented In Table 1 are found in 
App«ndls A. The behaviors and strategy specific information are shown in 
Table 2* 
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Behavior /Population 

The anceeedent prompt and fade procedure has been used to teach expressive 
language skills (Barrera, LobatoHBarrera, & Suleer-Azarof f , 1980; Clark & 
Sheman, 1975; Readngton & Clarke, 1983; Salisbury, Was^old, & Walter, 1978; 
Salvia, Routh, Foster, & Lovejoy, 1977; Schreiboan & Carr, 1978; VanBiervliet, 
1977), receptive language skills (Koegel & Rincover, 1977; Oliver & Scott, 
1981; Rincover & Koegel, 1975; VanBiervliet, 1977; Whitman, Zskaras, & 
Chardos, 1971), initation (Koegel & Rincover, 1977; Rincover & Koegel, 1975; 
Sternberg, HcHemey, & Pegnatore, 1985), vocational skills (Crouch, Rusch, & 
Karlan, 1984; 0*Neill & Bellamy, 1978), discrimination skills ( Deckner & 
Blanton, 1980), daily living skills (Frank & Wacker, 1986; Marchetti, 
McCartney, Drain, Hooper, & Dix, 1983), self-help skills (Knapczyk, 1983), and 
play skills (Murphy & Callias, 1985; Rincover, Cook, Peoples, & Packard, 
1979). The majority of behaviors taught with this procedure have been 
discrete tasks. However, three studies taught chained skills lncludin<$ 
appropriate self-feeding (Knapczyk, 1983), street crossing (Marchettl et al», 
1983), and saw chain assembly (O'Neill & Bellas^, 1978). The population that 
participated in these studies included persons with mental retardation 
(ranging from mild to profound), autism, and multiple handicaps. 
Fading of Prompts 

A variety of prompts have been applied and then faded in these studies. 
They include: physical prompts, ^rbal models, physical models, verbal 
proiiq>ts, visual prompts, and a combination of two or more of the prompts 
listed above. The majority of studiea -Initially applied a physical prompt and 
gradually faded the physical assistance provided as training progiessed 
(Deckner & Blanton, 1980; Murphy & Callias, 1985; Rincover et al., 1979; 
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Salisbury et al., 1978; Salvia et al., 1977)* for exan^le, Fincover et al* 
(1979) taught four autistic children to play with toys. They stated "for each 
toy, a child vas physically prmi^ted through the topography of the correct 
response, and the physical guidance was gradually faded over trials" (p* 225)* 
Rincover and Koegel (1975) and Koegel and Rincover (1977) also initially 
provided physical guidance but faded the assistance by delaying the delivery 
of the proapt and decreasing the intensity of the physical proapt* Sternberg 
et al. (1985) taught co-active gross motor imitation to profoui^ly handicapped 
students by fading physical assistance usii^ first band-over*hand guidance, 
folloirad by hand-over-elbow, ami finally a touch prcapt. Criterion levels for 
progressing from one of these prtmptB to the next were not specified* Whitman 
et al. (1971) faded physical guidance for following instructions by reiwving 
assistance first from the completion of the task and "it was progressively 
removed from other movements In the total response sequence in a reverse 
fashion" (p. 285). Physical assistance continued to be withdrawn until the 
student could perform the behavior in response to the verbal direction alone. 

The next most frequently used prompt was a verbal i^el for teaching oral 
responses (Barrera et al., 1980; Clark & Sherman, 1975; Schreibman & Carr, 
1978; VanBlervllet , 1977). Clark and Sherman (1975) taught three adolescents 
with TOntal retardation and four children from economically disadvantaged 
backgrounds to respond orally with coi^lete sentences to three forms of 
questions. The experimenter stated the question, and then inmtediately modeled 
the entire answer. Over trials, the model was faded by decreasing the number 
of words modeled from the end of the sentence. 

Physical models have also been used as prompts. In both the Oliver and 
Scott (1981) and VanBlervllet (1977) studies, receptive identification tasks 
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vere taught by initially presenting a model of pointing to the correct object 
and then gradually fading the tu>del. 

Verbal prompts were faded in the Crouch et al. (198A) investigation with 
whet the authors called, "the verbal training procedure of the verbal 
correspondence training paradigm" (p. 273) • Three adults vith moderate 
handicaps were taught to reduce the time they needed to coiq>lete a vocational 
task. At the beginning of training, a coworker proti^ted the students by 
telling thon a few minutes before they were to begin work the specific times 
they were to start and stop their jobs. These direct verbal prompts were then 
faded aiul thej subjects were required to state by themselves the times they 
would start a^ stop work. Finally, subjects were still required to state 
start adn stop times but received reinforcement only when they actually began 
and ended their jobs at the times they had started. 

Frank and Wacker (1986) was the only study that faded visual or material 
prompts. Four mildly handicapped children were taught to make purchases using 
a number line, coin segments, and item segments. The authors state they used 
a 5-step procedure to fade each of these prompts, but specific procedures are 
not described. 

The remaining studies used one or more of the prompts described above In 
their fading procedure (Knapczyk, 1983; Mnrchettl et al., 1983; O'Neill & 
Bellamy, 1978; Remington & Clarke, 1983). Knapczyk (1983) for example, taught 
a boy with severe multiple handicaps to self-feed appropriately by fading 
manual guidance first and then verbal proa^ts. 
Movement Through Prompt Levels 

The studies reviewed here did not specify exact procedures for 
progressing from one prompt level to another. Some of the studies did 
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indicate that proapts tfere faded over trials or sessions (Clark & Sheraan, 
1975; Narehetti et al., 1983; Oliver & Scott, 1981; Rincover et al., 1979), 
where others stated that as the students* responding progressed, proi^ts nere 
faded (Remingtoa & Clarke, 1983; Salvin et al., 1977; Sternberg et al., 1985)* 
Renainii^ studies singly stated that proapts were fad^ and did not elaborate 
further on the fading procedure. 

Consequences 

Correct Responses 

Of the studies reviewed, three specify differential consequences for 
prM^ted aiul unpron^ted responding. Remington and Clarke (1983) provided 
praise plus food for correct responses following a model prompt and praise 
alone for correct responses that were physically prompted following the model. 
Sternberg et al. (1985) initially provided praise for both proiiq>ted and 
unprofl^ted responses and later In training only provided praise for unprompted 
responses or responses which recel^d prompts at a lovrer level of assistance. 
VanBlervllet (1977) provided praise only for prompted responses, whereas 
unprompted responses received praise plus a token on a CRF schedule of 
reinforcement and edibles on a VR3 schedule. Other Investigations only 
specified consequences for correct responses and did not differentiate between 
prompted and unproi^ted responding. 
Error Responses 

Studies which specified consequences for Incorrect responding utilized 
ignoring, verbal reprimand, puttli^ through, time-out, and prompt and fade as 
error correction. Koegel and Rincover (1977) and Rincover and Koegel (1975) 
both stated that Incorrect responses were Ignored. Barrera et al. (1980) said 
•*No** following an Incorrect response and Salvln et al. (1977) said "No" and 
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placed the student's hands at his/her aide* Clark and Sherman (.1975) and 
Oliver and Scott (1981) provided l verbal reprimand and then gsve the correct 
response following an incorrect response. In addition, if the student still 
did not respond correctly, Clarfc and Sherman (1975) said, "No" and then 
provided a time<mt« 

Several studies used prompt and fade procedures as error correction 
(O'Neill & Bellangr, 1978; Remington & Clarke, 1983; Salvin et al*, 1977; Van 
Biervliet, 1977). For example, in Remington and Clarke (1983) if a student 
did not respoikl correctly to a ti»del pr<»q)t, physical prompts were provided 
and then faded. Salvin et al. (1977) stated that the prompt and fade 
procedure was reinstated if the student began making repeated errors. 

Results 

Effectiveness 

The majority of the antecedent proaqpt and fade studies reported that the 
procedure was effective for teaching the targeted behaviors (e>g*. Crouch et 
al., 1984; Koegel & Rincover, 1977; Remington & Clarke, 1983)* Two studies 
reported mixed results of effectiveness in which some students acquired the 
behavior and some did not (Deckner & Blanton, 1980; Marchetti, 1983). I>eckner 
and Blanton (1980) used an antecedent physical prompt and fade procedure to 
teach students to touch a panel containing 10 dots versus an empty panel. 
Sixteen of the 21 students did not acquire the behavior. Marchetti et al. 
(1983) compared a conmnmity group with a classroom group In teaching street 
crossing using an antecedent pro^t and fade strategy. The procedure was 
effective for the cotmminity group but not for the classroom group. 

Only one study reported that the prompt and fade procedure was not 
effectl Murphy and Callias (1985) compared an experimental group with a 
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control group for iiicre«slag constructive play* The results Indicated that 
seven out of 10 experiaental students increased their constructive play, but 
no significant difference occurred between the two groups. 
Efficiency 

Nine of 20 studies reported soae type of efficiency oeasure. These 
included trials to criterion, sessions to criterion, rnnber of errors, days to 
criterion, minutes to criterion, rate of acquisition, and trial presentation 
rate across conditions (Barrera et al*, 1980; Koegel & Rincover, 1977; Oliver 
6 Scott, 1981; Renington & Clarke, 1983; Rincover & Koegel, 1975; Schreibaan & 
Carr, 1978; Sternberg et al., 1985; VanBiervliet, 1977). The most frequently 
reported efficiency masure was trials to criterion* 

Smma ry 

Based on the lltereture reviewed, the following statements can be made; 

* The antecedent prompt and fade procedure has been used to Ceach students 
with mild to to profound mantel retardation ai^ those with autism* 
Elementary- and secondary- agt-d students were the most frequently used in 
the studies* 

* The majority of behaviors taught with this procedure were discrete tasks* 

* Host of the studies employed physical prompts which were gradually faded. 

* These studies did not state procedures for moving from one prompt level 
to the next prompt level. 

* Most studies did not specify differential consequences for profited and 
unproB^ted responses. 

* The majority of studies reported that the procedure was effective in 
teaching the targeted behaviors* 

* Few studies reported efficiency measures, but of those that did, trials 
to criterion was the most frequently cited* 
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Moat-to-'Least Prwtptlng 
Qiapter 5 

Mellnda Joaes Ault» Nark Wolery, Patricia Hanson Doyle, and David L. Cast 



The most-'to-least procedure or system of decreasing assistance Involves 
systematically fading prcn^ts from those which provide the most assistance 
Mcessary to emit a correct response to those which provide decreasing annntnts 
of assistance. A hierarchy of prompts Is osed in the procedure. Initially, 
the most intrusive proo^t is provided siamltaneously with the novel stltntlus 
until the student attains a specified criterion level* At this point, the 
next less intrusive prompt is provided. The students continue thrmigh the 
prM^t levels until they respond to the novel stlnnilus without assistance* 
This procedure has been reviewed and procedural requirements have been 
described in Wolery and Cast (1984), Blllingsley and Rooer (1983), and Schoen 
(1966). 

The most-to-least trial sequence is shown in Figure 1 and consists of the 
experimenter presenting the novel stlnnilus paired with a specified prcmpt 
level. This is followed by the student's opportunity to respond and the 
delivery of consequences for correct and incorrect responding. A description 
of the subjecta, settings, behaviors, results, and experimental designs that 
were involved in the Investigatioas using the aost-to-least prompting 
procedure are shown in Table codes for information presented in Table 1 are 
found in Appendix A. The behaviors and strategy specific information are 
shown in Table 2. 
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Tat>U 2 continued 
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Behavior /Powilatien 

The aio8t-"eo-lea8t procedure has been used to teach daily living skills 
(Colozzi & Pollov, 1984; Cuvo, Jacobi, & Sipko, 1981; Kayser, Blllingsley, & 
Neel» 1986; Wheeler, Ford, Nietupski, Looisls, & Brown, 1980), escpressive 
language skills (Duker & Hichielson, 1983; Duker & Morsink, 1984; Hinerman, 
Jenson, Walker, & Peterson, 1982; Luiselli, Colozsi, Bonellon, Relfen, & 
Pemberton, 1978), cognitive skills (Richmond & Lewallen, 1983), fixated head 
turning (Dunst, Gushing, & Vance, 1985), and janitorial skills (Cuvo, Leaf, & 
Borakove, 1978) to learners with moderate, severe, and profound handicaps. Of 
these studies, seven used discrete tasks (Colossi & P611ow, 1984; Duker & 
Nichi^lson, 1983; Duker & Morsink, 1984; Dunst et al., 1985; Hineraan et al., 
1982; Luiselli et al., 1978; Rictoond & Lewallen, 1983) and four employed 
chained tasks (Cuvo et al., 1981; Cuvo et al., 1978; Kayser et al., 1986). 
Uses of the Procedure 

Most of the studies reviewed used the most-to-least procedure alone in 
teaching skills; however, some used it in conjunction with another strategy. 
In the Cuvo et al. (1981) and Cuvo et al. (1978) studies, the aost-to-least 
procedure was used in conibination with the system of least prot^ts. The 
fflost-to-least hierarchy was used for tasks that had been Identified as 
difficult or for steps In the chain which had a high probability of error 
reponses. In Duker and Michlelson (1983) and Duker and Morsink (1984), the 
system of least prompts was used to teach suinual signing; the discriminative 
stimulus, however, was changed over trials in a most-to-least sequence. 
Prompt Hierarchy 

The proo^t hierarchies used in these studies differ In the number of 
prompt levels employed In each hierarchy and in how the prooq>ts were faded* 
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The hierarcliies Included an Indepei^ent level of performance and the ttu]d>er of 
pro^t levels ranged from three (Dunat et al«, 1985; HlsermaL et al«, 1982) to 
six (Colossi & ?ollov, 1984; Wheeler et al., 1980). Some most-to-least 
studies eo^loyed a full physics? pr<»q»t at the initial level of instruction 
and faded the aaount of physical guidance given at each pronpt level (Dunst et 
al., 1985; Kayser et ai*, 1986). Kayser at al. (1986), for exaople, taught 
eight students with owderate to profound handicaps to make a snack using the 
proiq>t levels of full physical assistance, partial ph]rsical assistance, 
physical proq>t, gestural cue, and independent perfonsance* Other studies 
initially provided a aodel and systeoatically faded it (Cuvo et al*, 1981; 
Luiselli et al., 1978). In the Luiselli et al. (1978) study, answering 
questions was taught in the most-to-least sequence of the experimenter 
modeling the entire answer, modeling the first half of the answer, modeling 
the initial sound of the answer, and finally providing no model. Richmond and 
Lewallen (1983) stated that they faded a verbal prompt over four levels, 
however the exact proa^t hierarchy was not specified. 

Colossi and Follow (1984) faded both verbal prompts and teacher presence 
in teaching students with severe handicaps to walk from the entrance of their 
school to the classroom. luitial prompts consisted of the teacher stating the 
full verbal direction, (i.e. ''Walk to the classroom with hands down") and 
assisting the student five-sixth's of the way to the classroom. Over prompt 
levels, the teacher's verbal direction was faded as well as the distance from 
which the teacher assisted the student. 

The remainder of the prompt hierarchies used In the literature consisted 
of providing more than one pronpt at the initial level, and then at each 
subsequent pronpt level removing one of the prompts until the student 
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responded Independently (Cnro et al., 1978; Duker & Mlehlelson, 1983; Duker & 
Morslnk, 1984; Hlnerman et al., 1982). For example, Hinerman et al. (1982) 
used the prompt Xeyels of (a) task direction, verbal prot^t, and sign «>del 
(b) task direction and verbal proi^t; and (c) task direction alone to teach 
Mpresslve manual signing to a student with autism. 
Movement Through Prompt Levels 

In order for students to move to the next level of prompting In the 
flM>st-to-lea8t hierarchy they were required to attain a specified criterion at 
the preceding prwi^t level. In the studies reviewed, students did not move to 
the next level of assistance until they attained a specified percentage of 
correct responses at a prosit level (Cuvo et al., 1981; Hinerman et al., 1982; 
Richmond 6 Lewallen, 1983), a specified number of consecutive correct 
responses (Colossi & Follow, 1984; Cuvo et al., 1985; Duker & Mlehlelson, 
1983; Duker & Morslnk, 1984; Kayser et al., 1986; Luiselli et al., 1978), or 
received a level of pros^ting for a specified number of minutes (Dunst et al., 
1985). In the Dunst study. Infants with profound retardation and multiple 
handicaps were taught fixated he«l turning by the Illumination of lights 
contingent upon a head turn. One of the students received prompts which were 
arranged in decreasing levels of assistance and Included physically turning 
the child* s head to midline, prompting the child to lift his head off the crib 
and initiate the turn, and providing contingent lights only. Progression from 
one prowpt level to the next occurred when the experimenter provided each 
prompt for 5 minutes* 

In addition to progressing to the next level of assistance following 
correct responses, students were required to return to a preceding prompt 
level following incorrect responses. If students made a specified nurber of 

1 1 
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incorrect responses C^oIozeI & Follow, 1984; Cuvo et al*» 1978; Duker & 
Miehlelson, 1983; Duker & Morslnk, 1984; Kayser et al., 1986; LulseXll et al.» 
1978) or did not attain a specified percentage of correct responses (Cuvo et 
alt 1981; Klchmond & Letrallen, 1983). they were proirided with the preceding 
proa^t level. Although Wheeler et al. (1980) stated the use of "six kinds of 
cues and correction procedures • arranged from TOst to the least aimnsnt of 
assistance/intervention" (p. 109) » the procedures were not defined and the 
criterion for owvlng fr<m one ptD^t level to the next was not given* 

Consequences 

Correct Responses 

Consequences for correct responses were provided regardless of the prosq>t 
level being used* These consequences included praise alone (Colossi & Follow, 
1984; Cuvo et al., 1981), praise plus edibles (Cuvo et al., 1978; Duker & 
Michielson, 1983; Duker & Morsink, 1984; Hinerman et al., 1982), edibles alone 
(Kayser et al., 1986), ptaise plus tokens (Luiselli et al., 1978), and 
illumination of lights (Dunst et al., 1985). Presumably, these consequences 
were identified reinforcers for each student, although this was rarely 
documented. 
Error Resyonses 

Six of the studies specified consequences for Incorrect responses* Cuvo 
et al. (1981) provided a verbal correction followed by verbal correction plus 
physical guidance if needed for an incorrect response* Hinerman et al. (1982) 
physically guided the student to form the correct manual sign 10 times after 
an error. Contingent exercise was added to this procedure when training was 
in progress on the second behavior. Duker and Michielson (1983), Duker and 
Morsink (1984), and Richmond and Lewallen (1983) provided a verbal reprimand 
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plus additional prcn^ts required to elicit a correct response. Colossi and 
Follow (1984) provided physical guidance and verbal directions £ollovring an 
incorrect response* 

Results 

Effectiveness 

All of the studies reviewed reported that the oost- to-least procedure was 
effective in teaching the targeted behavior. Both Cuvo et al. (1981) and Cuvo 
et al. (1978) stated that the students had rapid acquisition of sorting 
garments and steps In cleaning a restrooo, respectively. In two studies* 
Lttiselli et al. (1986) and Colozzl and Follow (1984), a slight oiodification of 
one of the behaviors beii^ taught and sodification of the training steps 
respectively were required before the student reached criterion. Lulselll et 
al. (1986) shortened the required verbal response for one of the questions 
being taught. Following this modification, the student responded correctly. 
Colossi and Follow (1984) added additional training steps in order to raise 
one student's responding to criterion levels. 
Efficiency 

Efficiency measures were reported for nine of the eleven studies. Cuvo 
et al. (1981) reported the percentage of prompt level use and training tlutt 
required to obtain criterion. Cuvo et al. (1978) reported the number of times 
prompt levels were used, and Hlnerman et al. (1982) reported the efficiency 
measures of number of trials and days to criterion. The number of sessions to 
criterion TOasure was reported in Duker and Michlelson (1983) and Duker and 
Morslnk (1984). Colossi and Follow (1984) reported the number of days, 
average number of trials to criterion, and the amount of training per prompt 
level. In Dunst et al. (1985), one Infant was provided with decreasing 
prompts and his performance was compared with Infants who did not receive the 
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proBpts. The authors state that the infant who received pronpts learned 
faster than those who did not receive prcNupts* 

Kayser et al« (1986) compared a total task with a backward chaining 
oethod in teaching students with i&lld» moderate* and severe mental retardation 
and autism to oMke a snack* Both of the TOthmls were taught using a 
mst-to-leaat proa^tlng procedure. Total task trainli^ aiul backward chaining 
were cohered on nua^er of changes in levels of assistance and instructional 
session time. Richmond and Lewallen (1983) compared a single trainer with a 
dual trainer using the most-to-least procedure and evaluated them on the 
number of training sessions, percentage of correct responses, mean rate of 
correct responding, and trials to criterion. 

Summary 

Based on the literature reviewed, the following statements can be made; 

* The most-to-least prmredure was used with students who have mild, 
moderate, severe, and profound mental retardation and autism. 

* The procedure was used iilth students ranging In age from infants to 
adults, but most often with elen^ntary- or secondary-aged students. 

* Both chained and discrete casks have been taught with this procedure. 

* The TOst-to-least sequence has been used to manipulate the while system 
of least prompts was used for trainii^. 

* The most-to-least procedure has been used in conjunction with system of 
least prompts to teach more difficult steps or tasks likely to have high 
error rates. 

* The number of prompt levels used ranged from three to six* The majority 
of studies employed either three or four levels of prompts. 

* Most studies moved through prosit hierarchies by fading a combination of 
prompts (e.g., fade both physical and model prompts). 

* Students were required to reach a specific criterion at each prompt level 
before proceeding to the next level. 

* Most studies reported some efficiency measure. 



ERIC 



112 



References 



Bill.' gsley, F. F«, & Roaer, L..T. (1983)» Response proopting and the 
transfer of stloailiis control: Methods, research, and a conceptual 
fraoework. Joomal of the Association for the Severely Handicapped . ^(2), 
3-12. 

Colossi, G. A., & Follow, R. S. (1984). Teaching independent valking to 
oentally retarded children in a public school* Education and Training of 
the Mentally Retarded , 19(2), 97-101. 

Cttvo, A. J., Jacobi, L., & Sipko, R. (1981). Teaching laundry skills to 
Bwntally retarded students. Education and Training of the Mentally 
Retarded . 16(1), SA-64. 

Cuvo, A. J., Leaf, R. B., & Borakoye, L. S. (1978). Teachii^ janitorial 
skills to the sentally retardedt Acquistion, generalization, and 
aaintenaoce. Journal of Applied Behayior Analysis , 11(3), 345-355. 

Duker, P. C, & Mlchielson, H. M. (1983). Cross-setting generalization of 
aanual signs to verbal instructions with severely retarded children. 
Applied Research in Mental Retardation , 4^(1)* 29-40. 

Duker, ?. C, & ^rsink, H. (1984). Acquistion and cross-setting 

generalization of manual signs with severely retarded individuals. Journal 
of Applied Behavior Analysis , llil), 93-103. 

Dunst, C. J., Gushing, F. J., & Vance, S. D. (1985). Response-contingent 
learning in prof^i^ly handicapped infants: A social systems perspective. 
Analyais and Intervention in Developmental Pisabilitles , _5(l/2), 33-47. 

Hinerman, F. S., Jenson, V. R., Walker, 6. R., & Peterson, F. B., (1982). 
Fositive practice overcorrection combined with additional procedures to 
teach signed words to an autistic child. Journal of Autism and 
Developmental Disorders , 12(3), 253-263. 

Kayser, J. B., Bllllngsley, F. F., & Neel, R. S. (1986). A comparison of 
in-context and traditional instructional approaches: Total task, single 
trial versus backward chaining, multiple trials. Journal of the 
Association for Persons with Severe Handicaps , 11(1), 28-38. 

Luiselli, J. K., Colozzl, G., Donellon, S., Helfen, C. S., & Pemberton, B. tf. 
(;978). Training and generalization of a greeting exchange with a mentally 
«;etarded, language-deficient child. Education ai^ Treatment of Children , 

. 1(4), 23-29. 

Richmond, G., & Uwallen, J. (1983). Facilitating transfer of stimulus 
control when teaching verbal labels. Education and Training of the 
Mentally Retarded , 18(2), 111-116. 



110 



Scho«a, S. F. (1986)* Assistance procedures to facilitate the transfer of 
stinoltts control: Review and analysis. Education ai^ Training of tte 
Mentally Retarded , 21(1), 62-74. 

Wheeler, J*, Ford, A», Nietupstd, J., toomis, R., & Broim, t. (1980)* 
Teachii^ moderately a»l severely handicap^d adolescents to shop in 
snperaarkets using pocket calculators. Education and Training of the 
Mentally Retarded . 15(2) • 105-112. 

Wolery, M., & Cast, D. L. (1984). Effective and efficient procedures for the 
transfer of stimulus control. Topics in Early Childhood Special Education , 
4(3), 52-77. 



• SystWB of Least ProBpti 
V Chapter 6 

I Patricia Hanson Doyle, Mark Volery, Mellnda Jones Anlt, and David L. Cast 

I The foctts of this chapter is on studies using an instructional strategy 

_ of less to more incrusive extra^tisulus prompts (Schrelbman, 1974) in 

* facilitate acquisition of new skills. The term system of least prompts (SLP) 
fl Has used to refer to a hierarchy of cues beginning at the least intrusive 

level (providing the student with as little assistance as possible) and 
I proceeding to the most intrusive level (delivering increasingly more 

^ assistance) (Billingsley & tower, 1983; Schoen, 1986; Wolery & Cast 1984). In 

' this hierarchy, the least amount of assistance should be defined as a prompt 

B most resembling the natural discriminative stitmlus while the most assistance 

cue should be the most artificial with least resemblance to the 
I (Sttlsex^Azaroff & Mayer, 1977). 

^ In the literature reviewed, SLP was described as a strategy for the 

transfereiug or shifting of stimulus control fvam the pronqtt to the 

I discriminative stimulus (Billingsley & Romer, 1983; Rosenbaum & Breiling, 

1976; Wolery & Cast, 1984) and as an error corxaction procedure used to gain 

I instructional control by fading prompts (Cuvo & Davis, 1983). As a result, 

^ numerous terms were used to describe the procedure. A few of those ternM 

* include system of least prompts (e.g., Sedlak, Doyle, & Schloss, 1982; 
Storey, Bates, & Hanson, 1984; Wolery & Cast, 1984), increasing assistance 
(e.g., Billingsley & Romer, 1983; Schoen, 1986), instructional interaction 

■ model (Alberto & Schofield, 1979), instructional cue hierarchy (e.g., 

^ Hamre-Nletupski, Nietupskl, Sandvlg, Sandvlg, & Ayres, 1984; Hill, Wehaan, & 

• Horst, 1982; Homer & Kellltz, 1975; Schleien & Larson, 1986; Staloback, 

m Iff: 
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Stainback, Wetaan, & Spanglera* 1983) » lass to more assistance or 
least-to-most intrusive (e*g., Cuvo, Leaf & Borakove, 1978; Giangreco, 1983) > 
the least assistance technique (O'Brien & Azrin» 1972) t least-to-fBost proo^t 
correction for errors (Gaule, Nietupski* & Certo, 1985) » correction procedure 
for wrong answers (Hurlbut, Iwata, & Green, 1982), and levels of assistance 
feedback (e»g., Vogelsberg & Ruseh, 1979). A coetplete list of the tern» used 
to describe the procedure are shown in Table 1« 

Volery and Cast (1984) suggest four basic guidelines for inqileinentlng 
SLP* First, the natural discriminative stimulus should be presented at each 
prosit level. Second, the trainer delivers increasingly i«>re information 
contingent upon student error or no response. Third, a constant response 
interval (often S-10 sec) (Billlngsley & Romer, 1983) is inserted between the 
prompt levels which allows the student time to emit an iidependent response 
(Lent & Mclean, 1976)* Fourth, Volery and Cast suggest that all correct 
responses be positi^ly reinforced regardless of the student's response to the 
least Intrusive prcmpt (e.g., trainer delivers reiaforcestent for correct 
responses at all prMq>t le^ls). Consequently, a correct response at the 
least intrusive level would be rewarded followed by an intertrlal Interval and 
presentation of the next trial with the opportunity to perform independently. 
An Incorrect response would be consequated by proceeding to the next more 
intrusive prompt level. This sequence continues until the student emits a 
correct response. The reinforcement of all correct responses may facilitate 
the student's acquisition of the skill being taught; however, only those 
responses occurring in the presence oi the natural discriminative stinnilus 
alone count toward criterion. 
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All response pr«q»tlng procedures are designed to Increase the probability 
of correct responses » hone^r* a disadvantage of each procedure is the 
|K>8sibility that students will becoae overdependent on the selected proiq>t8» 
In SLPt this aay result in the students delayli^ a response and thus receiving 
profits (Sehoen* 1986; Falvey, Brmm, Lyon» Baungart, & Schroedert 1980) t 
learning not to respowi (e.g., the student beeones passive, allows the trainer 
to provide a greater and greater amounts of assistance until a correct 
response occurs, resulting in iK>re reinforcement for errors than correct 
responses (Glendenning, Adams, & Sternberg, 1963), or learning to make errors 
prior to reinforcement (Volery & Cast, 1984). If these situations occur, 
flu>difi cations should be made to the procedure or another Instructional 
strategy should be used. 

Although SLP may Initially result in a low ratio of correct responses to 
errors (Billingsley & Rooer, 1983), it allows the stjdent time to respond to 
the discriminative stlimilus occurring In the natural environment and one which 
non-handicapped persons typically use when performing a particular behavior 
(Falvey et al*, 1980). In addition, the student Is allowed to select the 
level of assistance necessary for a correct response (Wolery & Gast 1984). 
This process of student prompt selection ten^d "self fading" by Lent (1974), 
may result In less training time spent In fading the promts, facilitating 
transfer of stimulus control. However, the Initial error rate may be higher 
than with other response prompting strategies such as the iMst-to-least 
approach. 

A trial sequence for the SLP is shown In Figure 1. A description of the 
subjects, settings, behaviors, results, and experimental designs that were 
Involved in the investigations using SLP are shown in Table 2; codes for 
information presented in Table 2 are found in Appeidlx A. The behaviors, type 
and number of prcN^ts, the specified response Interval, and consequences for 
student responses are shown in Table 3« lli) 
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Figure 6,1 Flow chart depicting the system of least prompts strategy. 
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Description of Procedure 

Population 

SLP was iopletsented with a diverse population. The chronological ages 
ranged from preschool to adult and the handicapping conditions ranged from 
horderllne to profound mental retardation. Although Volery and Cast (1984) 
suggest that this procedure might be ii»8t effective with those students who 
are imitative, most of the studies reviewed do not delineate prerequisite 
skills for use of SLP. 

A variety of the studies used StP with preschoolers, 2.0^.0 years of age 
(e.g., Banerdt & Brlcker, 1978; Correa, Poulson, & Salsberg, 1934; Haring, 
1985; Noonan, 1984). Elementary aged students and adolescents also were 
included in the StP studies; they ranged in age from 5.0 years to 17.0 years 
(e.g., Duker & Michlelson, 1984; Freagon & Rototari, 1982; Homer & Keillts, 
1975; Hupp & Mervis, 1981; Rosenhaum & Breiling, 1976; Smeets, Lancioni, & 
VanLieshout, 1985; Hacker, Carroll, & Moe, 1980; Wambold & Bailey, 1979). 
Adults, or those students 18 years or older, were used in 66% of the SLP 
studies (e.g., Browder, Hines, McCarthy, & Fees, 1984; Cuvo, Ellis, Visotsek, 
Davis, Schilling, & Bechtal, 1983; Greer, Becker, Saxe, & Mlrabella, 1985; 
Homer, Wuerch, & BooiMr, 1981; Rlchman, Reiss, Baunan, & Bailey, 1984). 

The handicapping conditions of the students Included diagnoses of olid or 
borderline (e.g., Martin, Comick, Hughes, Mullen, & Ducha'rme, 1984; Vehman, 
Rill, & Koehler, 1979), moderate (e.g., Cronln & Cuvo, 1979; Kohl, Wilcox, & 
Karlan, 1978), and severe and profound mental retardation (e.g.. Bates & 
Renzaglla, 1982; Friedenberg & Martin, 1977; Janssen & Guess, 1978; Mithaug, 
1978). 

Behaviors 14b 

The behaviors selected for training varied across studies. Although SLP 
is a versatile procedure used to teach a variety of discrete and chained tasks 
(Wolery 6 Gast, 1984), approximately 67Z of the studies reported teaching 
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chained behaviors. The tjp^a of chained behaviors varied across domains 
including leisure skills (e.g., Breen, Baring, Pitts-Conway, & Gaylord-Ross, 
1985; Duffy & Nietupski, 1985; Merchant & Wetoaa, 1979)* eonmunity skills 
(e.g., Aesehleoan & Schladenhauffen, 1984; Coon, Vogelsberg, & Villiams, 1981; 
Sofiers, ftttsch, & Hudson, 1979), self care skills (e.g., Asrin, Schaeffer, 6 
Wesolowski, 1976; Freagon & Rotatori, 1982; Kissel, Johnson, & Whitman, 
1980), daily living skills (e.g., Cronin & Cavo, 1979; Thompson, Braam, & 
Fuqua, 1982; Williams & Cuvo, 1986), and vocational skills (e.g., Alper, 1985; 
Spooner & Hendrickson, 1976; Walls, Sienicki, & Crist, 1981). This diversity 
is also tme of discrete skills. These include expressive language skills 
(e.g., Duker & )foonan, 1985; Kohl, 1981; Konstantares, 1984) and receptive 
language and academic behaviors (e.g., Koller & Hulhem, 1977; Mithaug, 1978; 
Rynders, Behlen, & Horrobin, 1979). 

Prompt Hierarchy 

Wumber of Prompt Levels 

The number of levels found in the studies ranged from three to six. For 
purposes of this review, the first level in the hierarchy was defined as the 
presentation of the discriminative stimulus alone, and was referred to as the 
natural cue (Wolery & Cast, 1984), no help level (Cronin & Cuvo, 1979), the no 
assistance level (Spears, Rusch, York, & Lilly, 1981), and the Instruction 
only level (O'Brien & Azrin, 1972). The term Independent has been used in 
Table 3 to designate Level 1 when not otherwise labeled by the author. 

The majority of studies (60%) defined four levels of prompts for teaching 
a variety of skills such as cleaning restrooms (Cuvo et al., 1978), manual 
sign production (Duker & Michlelson, 1983), toothbrushing (Homer & Kelllts, 
1975), grocery purchasing (McDonnell, Homer, & Williams, 1984), and soap 
dispensor use (Fancsofar & Bates, 1985). Of the remaining studies, 12% 
specify three prompt levels, for example, domestic skills (Llvi & Ford, 1985), 
appropriate mealtime behavior (O'Brien & Azrin, 1972), and cooking skills 
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(Schlelen, Ash, Rleroan, & Welman, 1981)* In 16Z of Che studies, a five 
prompt hierarchy was used, for example, leisure game playing (Nletupskl & 
Svoboda, 1982), Independent movei»nt (Walker & Vogelsbe^, 1985), and 
apartment maintenance (Williams & Cuvo, 1986} • Ralas2«-Dees and Cuvo (1986) 
provided 6 levels of proi^ts in teaching a leisure skill activity* 

As seen in Table 3, there is no correlation between the choice in number 
of prompt levels and behaviors taught. However, studies teaching discrete 
tasks tended to use fewer levels. For exffiq>le, 75% of the studies using a 3 
prmapt level hierarchy, trained a discrete task rather than a chained task* 
Prompt Types 

Cuvo and Davis (1983) classify and provide definitions for the types of 
instructional prompts found in the SLP hierarchy: 1) verbal instructions, 2) 
visual cues, 3) i>K>deling, and 4) physical prompts. This division of prompts 
has also been described as the "tell, show, and touch or physical guidance" 
procedure by Sulzer-Azaroff and Mayer (1977)* 

Verbal instructions, as described by Cuvo and Davis, occur in question 
form as an indirect verbal cue (e*g. '*What's next?" Cuvo et al*, 1981; 
Nletupskl & Svoboda, 1982) or as a direct verbal description of the specific 
behavior to be performed by the student (e.g. "Go make coffee." Breen et al., 
1985). 

< 

As seen in Table 3, a verbal instruction is typically used at the 
independent level as the discriminative stimulus. This verbal may be 
simultaneously presented with each succeedlngly sore intrusive prompt (e.g., 
in 16Z of the studies). However, If the initial is simply the opportunity 
to respond to another natural cue, the first prompt level will generally 
include a verbal description or suggestion of the correct behavior (cf . Correa 
et al., 1984; Homer & Kelllte, 1975)* A majority (65%) of the studies used 
verbal Instructions to provide additional Information In the SLP hierarchy. 

15 'J 
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Cuvo and Davis (1983) suggest that the use of verbal prompts la a majority 
of the studies may be due to the assumed lack of intrusiveness, the relative 
ease with which it can be delivered ai^ faded by the trainer, and its 
occurrence in the natural environment* 

Cuvo and Davis called the second type of instructional prompt a visual 
cue. These promptB may form a completed or partial visual representation of a 
target response, for exaa^le, Cronin and Cuvo (1979) marked the stitch length 
in the hem of a gani»nt vith tailor chalk, and Halasz-Dees and Cuvo (1986) 
provided a finished nacrame knot* Another effective visual proi^t is a 
gesture, such as pointing to an object in a manual sign production study 
(Duker & Noonan 1985) or pointing to a task step in a leisure skills activity 
(Hamre-Nietupskl et al., 1984). As seen in Table 3, 24X of the prompt 
sequences use a gesture as a prompt in the SLF hierarchy > When a visual 
prompt is used it generally occurs at the second prompt level. 

The third type of instructional prompt is a^ellng or direct 
deswnstration of the correct response by the trainer. Examples of modeling in 
the SLP studies included deawnst ration of a correct step in a domestic skill 
(Smith & Belcher 1985) and leisure skill (Wehman, Renzaglia, Berry, Schutz, & 
Karan 1978). A large percentage of the studies (e.g., 70Z) reported the use 
of a model cue in the prompt hierarchy and 12% report the use of two or more 
models in the sequence. 

The final type of instructional prompt is a physical prompt. This prompt 
is generally assumed to be the most intrusive level and to provide the 
greatest aswunt of information to the student. The physical pron^t was 
presented in a variety of forms in the literature, e.g., hand over hand 
guidance in reaching and grasping (Correa et al., 1984) and handshape of 
correct math computations (Koller & Mulhem 1977). In 19Z of the studies, 
partial physical guidance was a specified prompt level, e.g., an orienting 




prompt (Rae & Roll 1985), touch prompt (Vai^ld & Salisbury 1978) » or as 
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one^thlrd, two-thirds » three-thirds physical guidance (Ouker & Mlchelson 
1983)* Physical prompts were used In 84Z of the studies as the most Intrusive 
proa^t In the hierarchy. 

As shoim in Table 3, the majority (66%) of the studies used the verhal 
Instruction/nrodel/physieal guidance sequence in training* Ho«#ever, there are 
many variations in this sequence* e.g., indirect verbal followed by direct 
verbal cues and partial physical guidance followed by full or graduated 
guidance. The addition of prompts to the verbal, model, physical prompt 
sequence may result in increasing training time but it also may Increase the 
probability of correct prompted responses and reinforcement for the student. 
Breen et al. (1985) used six levels including an Indirect verbal cue at the 
Independent level, an additional Indirect cue at the second level, followed by 
a direct verbal cue, gesture, partial physical guidance, and full physical 
guidance. In training basic photography skills, Glangreco (1983) used five 
prompt levels: verbal task instruction, verbal prompt, gesture, model, and 
physical guidance. No direct correlation was found between the sequence or 
types of proopts and the target behaviors. 
Prompt Interval 

Volery and Cast (1984) suggest that the third critical feature of SLP 
should be the Inclusion of a constant response Interval following each prompt 
level in the hierarchy. Based on information provided by the authors, the 
time interval was not specified in 53X of the studies (e.g., Freagon & 
Rotatorl, I982j Hupp & Mervls, 1981; Lagomarcino et al., 1984). Included in 
this percentage are those studies which stated a response Interval occurred 
but did not report the specific time, e.g., "few seconds" (Azrln et al., 
1976), "waits" (Stainback et al., 1983), "all prompt levels followed by the 
opportunity to respond Independently" (Wacker et al., 1980 p. 288). In 
addition, a few authors referenced previous works which have specified the 
intervax but did not define it in their studies, for exas^le. Coon et al. 
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(1981) referenced Vogelsberg (1979) and Schleien et al. (1981); Schleien, 
Certo, and Mucelno (1984) atul Schleien and Larson (1986) referenced Homer and 
Kellits (1975). 

Of the atudies reporting a specific interval, a large percentage (48Z) 
define 5-sec as the response interval including Homer and Keilits (1975) and 
Vogelsberg (1979). A 10-sec interval was specified in 24% of the studies 
(e.g., Alper, 1985; Correa et al., 1984; Rosenbaum & Broiling, 1978) and 14X 
stated that 3-8ec interval was used (e.g., Breen et al., 1985; Spears et al., 
1981; Wilson et al*, 1984). The remaining studies reported a varied nusiber of 
seconds raiding froa 2 to 30->sec. This infornmtion is included in Table 3. 

Consequences 

Correct Responses 

Based upon review and instmctional model descriptions articles specific 
to SLP (e.g., Alberto & Schofield, 1979; Billingslef & Roaer, 1983; Falvey et 
al., 1980; Schoen, 1986; Wolery & Cast, 1984; York, Villiaas, & Brown, 1976), 
positive reioforc^nent should follow correct responses at each prompt level. 
However, this information is reported in only 48Z of the studies reviewed. 
Specific statement <i varied from study to study indicating that this had 
occurred (e.g., "after each correct response, regardless of the level of 
assistance** Freagon h Rotator!, 1982, p. 74). Browder et al. (1984) 
reinforced "equivalent correct responses*^ and those which occurred following 
delivery of less intrusive profits. Harlng (1985) and Janssen and Oaess 
(1978) reinforced correct responding throughout the hierarchy except at the 
final physical guidance level. Marchetti, Cecil, Graves, and Marchetti (1984) 
and Matson, Marchetti, and Adkins (1980) reinforced correct responses at the 
independent level only, or following a prompted sequences of responses. 

Movement from one prompt level to another following correct responding 
usually resulted in a return to the independent level on the next trial (e.g.. 



Noonan, 1984; 0*Brien & Asrin, 1972; Van den Pol, Iwata, Page, Heef , & 
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Mhitley, 1981 )• TMs decision was also based on trainer discretion, 
population, and behavior trained (e.g., O'Brien, 1978, reinforced at all 
profl^t levels but followed with next trial presentation at the preceding less 
intrusive level) • 
Incorrect Responses 

In SU the consequences for errors or no responses at any level in the 
hierarchy resulted in proceeding to the next most intrusive proopt level. 
This occurred in 93Z of the studies reviewed. Variations Included 
differentiating between errors aiui no responses; for exao^le, Duker and 
Michielson (1983) presented the next most intrusive prompt contingent upon no 
responding and verbal reprimand ("no") paired with full physical guidance for 
errors; Spooner and Hendrickson (1976) presented the next prompt for no 
responding and hand over hand guidance for errors. In addition, some trainers 
paired additional correction procedures with presentation of the next prompt; 
for example, Glangreco (1983) Interrupted errors, pointed out the original 
and immediately presented the next most Intrusive prosit; Kissel et al. (1980) 
presented a 5-sec period of extinction followed by the next prompt level- 
Very few of the studies described procedures used as consequences for errors 
at the final prompt level. Homer and Keilitz (1975) and Tucker and Berry 
(1980) state that resistance to physical guidance at the last level in the 
hierarchy resulted in the next trial being presented at the "no help" level. 
As seen in Table 3, 45X of the authors either describe their use of SLP as an 
error correction procedure or this can be infered from their differential 
consequatlon of no responding and errors (e.g. Duffy et al., 1985; 
Frlendenberg & Martin, 1977; Hamre-Nletupskl et al., 1984; Nietupskl et al., 
1983). 

15.1 
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Resttlts 

Bffectiveacss 

All of the studies selected as StP retorted effectiveness data* In 85X 
of the studies the behaviors were taught to criterion. The remaining studies 
either (a) dotonstrated is^rcvenmnt over baseline rates (e»g», Correa et al*, 
1984 f improved the reach and grasp performance of 3 sewre and profound 
preschoolers over initial levels), (b) «>eache& criterion for sense students but 
not all (e.g.. Homer & Keilits, 1975, taught toothbrushing to siu students 
but one left the study and the final student did not ii»et criterion), or (c) 
the mtthors did not train to criterion (e.g., Hupp et al., 1986, conducted IS 
days of training in receptive identification of pictures and expressive sign 
production) . 

Although the majority of studies reported data deironstratlng the 
effective ess of SLP as an Instructional strategy, 26Z of the studies 
manipulated an instructional variable resulting in acme comparative data. 
These variables included environoMntal manipulation (e.g., training In the 
artificial versus natural enviroinsents, Freagon & Rotatori, 1982; group versus 
individual training. Kohl et al., 1976), material ^nlpulation (e.g., hand 
compared to machine stapling, Friedenberg & Martin, 1977), and stimulus 
variation manipulation (e.g. presentation of label only versus label and 
function S^, Janssen & (hiess, 1978). In all of the pararotrlc studies SLP was 
rhe only strategy used. 
Efficiency 

Efficiency data such as total training tine, number of sessions, number 
of trials to criterion, errors and/or number of prompts needed at each level 
wre reported in 53X of the studies. The TOst frequently reported efficiency 
data were total training time or number of sessions to criterion (e.g., 
Bellamy & Butters, 1975; Cuvo et al., 1978; Giangreco, 1983). The number of 
prompts delivered at each level was reported in anecdotal form, e.g., the 
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number of proapts decreased' over tasks (Cronln & Cuvo» 1979) and in B»re 
specific fora, e.g., total nwnber of proapts for two experifl^nts delivered at 
each level (Cuvo et al.» 1983)* Rosenbatim and Breiling (1976) also reported 
that less training time was needed as students met criterion on reading 
cofl^rehension skills. 

guBHPary 

Based upon the literature reviewed, the following statements can be madet 

* There was no consensus among authors as to the term used to label this 
instructional strategy. 

* The population trained in SLP studies demonstrated a wide range of 
variance in both chronological age and handicappi^ conditions, with no 
correlation beti^en population selected and effectiveness of the 
procedure. 

* The strategy was used to teach a wide range of behaviors both chained and 
discrete, frw» all currlcular domains. There was no correlation between 
the behavior selected for training and the effectiveness of SLP in 
establishii^ acquisition of that behavior. 

D 

* Wolery and Cast's (1984) first guideline, presenting the Independent S 
at each prompt level throughout the hierarchy, occurred in very few of 
the studies (i.e, 14X) as defined In the method sections of the 
Investigations. 

* The ttui^er of prompt levels aiui types of proflq»ts found In SLP varies 
dependent upon student abilities and characteristics of the natural cue 
(Volery & Cast, 1984). Following Wolery and Casts second guideline, all 
trainers selected proiq>ts which provided students with increasingly more 
information contingent upon errors or no responses. The greatest 
percentage of trainers selected four levels but this varied across 
domains and populations resulting in no correlation between the number of 
levels and the effectiveness and efficiency of the procedure. A similar 
statement can be made regarding the types of proaqpts selected by the 
trainers. Although verbal instruction, model, and physical guidance 
prompts were used with the greatest frequency, a large number of 
variations in the presentation and configuration of these prompts exists, 
and those variations may be population, task, and trainer specific. 

* The constant response interval, Wolery and Cast's (1984) third guideline 
(allowing the student a specific amount of time to respond 
Independently), was defined in some studies and implied in others. The 
specific time was again dependent upon trainer discretion, resulting in a 
range of interval times of 2-sec to 30-8ec. A large percentage of 
studies did not define this interval. 

* The fourth guideline suggested by Wolery and Cast (1984) was the delivery 
of reinforcement for correct responding at each prompt level; about 
one-half of the studies included this information. 
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Bas^ uiKm effectiveness data reported In Table 2, SiiF was an effectl^ 
Instmctlonal strategy for teaching a wide range of behaviors to students 
with a variety of handicaps* The lack of specificity regarding the 
response Intervals* relnforconent procedures > conseqneroes for errors » or 
movemnt between the pro^t Intervals* nay oake replication of studies 
loposslble* However^ there was no correlation between lack of this 
Infonatlon and the effectlveiMss of the SLF strategy In training new 
behaviors* 

Efficiency data were re^rted Inconsistently across studies* Data on 
errors » resfwnses by prm^t level » and res^nses by profiq>t type are 
variables that should be addressed In future research* 
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Ccnatant Time Delay 
Chapter 7 

Patricia Munaon Doyle* Mark Volery, Nellnda Jonea Ault, and David L« Gaat 

The conataat tim delay procedure attempts to transfer stlmalus control 
from a prompt to the designated novel stlnroltis by systematically varyii^ the 
interval betveen the novel discriminative stiimilus and presentation of the 
predetermined eontrollii^ pr(»q>t« The initial trial or block of trials begins 
with the simultaneous presentation of the novel stimulus and the pro]q>t (i»e«, 
0~sec delay)* Folloving this simultaneous presentation, the interval 
increases to a fixed delay (e.g., 4-sec) and is unchanged for the renainii^ 
instructional trials. The constant time delay procedure is different from the 
progressive delay procedure in that the progressive procedure involves gradual 
increases in the delay Interval. 

Review of the constant time delay strategy, procedural descriptions, 
differences from other instructional strategies, and suggestions for future 
use can be found in Billingsley and Roa»r (1983), Schoen (1986), Snell and 
Cast (1981), Touchette (1971), and Volery and Cast (1984). Constant time 
delay has been referred to in the literature as "time delay" (Browder* Morris, 
& Snell, 1981; Touchette, 1971), "modified delay cue procedure" (Mcllvane, 
Vlthstandley, & Stoddard-, 1984), ''Touchette* s 4-sec delay procedure" (Johnson, 
1977), and most frequently as "constant time delay" (Klelnert & Cast, 1982; 
Snell & Cast, 1981). For purposes of consistency and description, this 
chapter uses "constant tintt delay" (CTD). 

The CTD trial sequence Is shown In Figure 1 and consists of the trainer 
presenting the stimulus, waiting the specified fixed delay Interval, followed 
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Figure 7.1 Flow chart depicting the constant time ctelay strategy. 
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by presentation of the controlling pron^t* The students are reinforced for 
correct responding prior to and following delivery of the proopt by the 
trainer* Consequences for errors are delivered contingent upon the student 
res|K>iuling incorrectly prior to the trainer presentation of the proiiq>t» and 
responding incorrectly or not responding after the delivery of the pron^t. A 
description of the subjects, settings, behaviors, results, and experimental 
designs that iiere involved in the investigations using the CID strategy are 
shown in Table 1; codes for inforamtion presented in Table 1 are found In 
Appendix A* The behaviors and strategy specific Information are shown In 
Table 2. 
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Behaviora/PoiwilatiQn 

Based tt|K>n the published literature, four studies were identified as 
using CTD, (BroHder et al», 1981; Johnson, 1977; Kleinert & Cast, 1982; 
Mcllvane et al., 1984). These four studies iiapleflttnted CTD with students who 
were eleiMntary age (Mellvane et al., 1984), adolescents, (Browier et al*, 
1981; Johnson, 1977), and adults (Kleinert & Cast, 1982; Mellvane et al., 
1984). The students had nmltiple handicaps, and noderate or severe 
retardation. All subjects were sales. 

The studies which iiq»leTOnted CIO taught a variety of discrete langu^e 
or language related acadesdc skills. Johnson (1977) taught receptive language 
identification and simple flashcard addition problefl» In intemlx (i.e., two 
or more behaviors taught simultaneously to criterion) ^ Kleinert and Cast 
(1982) and Browder et el, (1981) taught expressive sign acquisition in 
isolation (i.e., one behavior taught to criterion prior tc introduction of a 
second behavior); and Mellvane et al., (1984) taught a matching to sample task 
in intermix using a modified time delay procedure. No chained tasks were 
caught using the CTD strategy. 
Controlling Prompt 

Following the decision to use CTD, the teacher should select an 
appropriate controlling pr<»Bpt. Prompt selection is dependent upon the 
students' skills and the behaviors to be taught. For example. If the behavior 
to be taught is an expressive response and the student is vocally imitative, 
the teacher would select an auditory cue (e.g., vocal model) as the 
controlling prosit; if the task to be acquired is receptive and the student 
was motorically imitative, the teacher would select a gestural model (e.g., a 
point or touch behavior). 
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Johnson (1977) taught receptive Identification of anisal pictures, 
geo&ffitric shapes, and simple addition problems* The controlling proiq>t was 
the experimenter pointing to the correct picture. Kleinert ai^ Cast (1982) 
taught manual expressive labeling of photographs of actual people, places, or 
objects in the student's envlronottnt; a model of the correct manual sign was 
the controlling proaqit. Browder et al. (1984) transferred control across two 
levels of controlling proo^ts in teachl^ expressive sign production. In the 
initial phase of this study, the controlling prompt was a physical handshape 
of the correct sign; in the second phase, a model of the correct sign was the 
controlling prosit* Ndlvane et al. (1984) used a visual red light cue paired 
with a food item in order to teach a matching to s^i^le task with one pair of 
subjects and used a model with two younger students. 
Delay Interval 

Initially in the CTD procedure, the controlling prompt is presented 
simultaneously with the discriminative stimulus (i.e., 0-sec delay). On 
subsequent trials, the interval between the stimulus and the prompt is 
increased by a constant an»unt of time (e.g., A-sec). Snell and Cast (1981) 
refer to the CTD procedure as a mc^ification of the Touchette (1971) delay 
strategy. Touchette (1974) first described the use of a constant interval 
betiraen presentation of the discriminative stimulus and controlling prompt and 
employed an interval of 4 seconds. Johnson (1977), Browder et al. (1981), 
Kleinert and Gast (1982), and Mcllvane et al. (1984) all used a 4>sec delay 
interval. 

Moveaent Through Prompt Levels 

The TOvement from the 0*sec delay to the final delay interval may occur 
after a trial or a block of trials. This is a decfaion that should occur 
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prior to using the procedare* and investigators differ in their decisions. 
Touehette (1971) increased the interval following coapletion of one trial 
while Kleinert and Cast (1982) increased the delay interval following a block 
of 10 trials. Mdlvane et al* (1984) state that the initial delay was at 
O-sec but on later trials the cue was delayed for approximately 4 sec after 
sai^le presentation. Johnson (1977), prior to trainii^ receptive 
identification behaviors, ifflplemnted a pretraining. session to establish a 
waiting res^mse. The student was differentially reinforced for waiting after 
an for the delivery of the controllii^ pron^t during an iaipossible 
discrimination task. This was done by gradually increasing the delay interval 
by l-sec increments. After the student learned to wait 4 sec, training began 
with a fixed delay of 4 secoiKis. 

Browder et al* (1981) transferred control across two levels of 
controlling proiq)ts. Criterion for novei»nt was based on both a given number 
of trials and performance. In the initial phase at 0-^ec delay, the 
controllii^ prn^t, a handshape, was simultaneously presented with an 
imitative discriminative stimulus. Criterion for snvement was 3 trials at 
0-sec delay followed by Phase II, which paired a model controlling prompt with 
the same imitative stimulus and the handshape prompt occurring at a fixed 
interval of 4'-seconds. The second prompt (handshape) was delivered contingent 
upon the student emitting no response after delivery of the less intrusive 
model prompt. Criterion for movea»nt of the delay intervals of lK>th the mor el 
and handshape promts in later phases was 4 consecutive correct responses to 
the task stimulus, followed by the delay intervals increasing to 4 and 8 sec, 
respectively. 
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Consequences 

Correct Responses 

In the CTD procedure, the student may respond correctly at various points 
In the trial sequence* For exaa^le* a correct response could occur following 
presentation of the natural dlacrlmlnatlve stimulus and prior to delivery of 
the controlling prompt. Johnson (1977), Snell and Cast (1981), Klelnert and 
Cast (1982), define and Identify this response as a correct anticipation; 
Brovder et al« (1981) label It as an unprompted correct response* An 
additional correct response may occur following delivery of the controlling 
prompt* Snell and Cast (1981), Klelnert and Cast (1982), and Johnson (1977) 
Identify this response as a correct wait; Browder et al. (1981) call It a 
prompted response. Bo£h of the above correct responses may result In delivery 
of reinforcement; tokena and praise (Johnson, 1977) or an edible reinforcement 
(Mcllvane et al., 1984; Browder et al., 1981). Only those correct responses 
occurring prior the trainers' prompt counted toward criterion. To 
encourage Increases lu correct unprompted correct responses and the transfer 
of stimulus control, Browder et al. (1981) manipulated the reinforcement 
contingencies In later phases of training as the signed training stlnAilus 
(e.g., food ) was delivered only after the student emitted a correct 
unprompted response. 
Error Responses 

Snell and Cast (1981) and Klelnert and Cast (1982) describe three types 
of student errors that may occur In the CTD trial sequences non wait errors 
(Incorrect responses before presentation of the controlling prompt), wait 
errors (Incorrect responses after presentation of the controlling prompt), or 
no responses. Johnson (1977) and Browder et al* (1981) Identify and record 
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errors as slsqily incorrect. Investigators differ as to their use of 
consequences for errors emitted during training. Johnson (1977) placed 
iacor recta on extinction (ignored the student for a duration of 30 8ec)» 
Kleinert and Cast (1982) delivered a nild verbal punisher, **llo,'* reaoved the 
stifflulua, ignored the student for a duration of lO-sec, and then proceeded to 
the next training trial. Browder et al. (1981) provided a handshape of the 
correct sign contingent upon incorrect student responses. 

Results 

Effectiveness 

Based upon results reported in the four studies* CTD was effective la 
establishing the transfer of stimulus control to the discriminative stimulus. 
Johnson (1977) stated the students* correct anticipations ranged in training 
57-86Z« 16'-94X> and 3'-93Z in training groups 1, 2, and 3* respectively. 
Browder et al. (1981) reported the student met criterion (i.e.» 4 trials of 
correct responses) on all 5 signs selected for training. Kleinert and Cast 
(1982) reported that CTD was effectii^ in teaching the six selected signs to 
the student at lOOZ criterion. Mcllvane et al. (1984) stated that all 4 
students met criterion of lOOZ correct responses. 
Efficiency 

Efficiency data such as number of trials » number of sessions, total 
training tin«» and number/percent of errors to criterion Is presented In 
various forms by the authors of the CTD studies. Kleinert and Oast (1982) 
reported data for each sign taught in addition to the total number of trials* 
training time, and number of errors to criterion. Mcllvane et al. (1982) 
reported that both »lults and one child student met the criterion in one 
session, while the second child met the criterion of lOOZ in 8 sessions. 

O . Browder et al. (1981) reported the percentage of errors performed during 

ERjC c; 

" ^ ''^ teacliiiig, revlevt and baaeline* In the Johnson (1977) study, the students' 
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wait response was acquired In one 10 oinute pretrainlng session. Sessions and 
errors to criterion were reported* 

SuPwary 

Based on the reviewed literature, the following statements can be nade: 



* The population used in CXD studies demonstrated a wide range of variance 
in both chronological age and hai^lcapplng conditions* 

* All of the studies reported teaching discrete behaviors; no exanples of 
CTD being used to teach chained tasks were found. 

* The use of a variety of controlling prompts reflected the dependency of 
prosit selection on population, behaviors being trained, and teacher 
discretion. 

* Initial acquisition of training Items occurred in Isolation and intermix 
sessions. However, In those studies using Isolation, student responding 
In intermix was an Integral part of the final performance criterion. 

* All studies selected a delay interval of 4-8ec; however, this could be 
described as an arbitrary decision based upon successful demonstration of 
its use m applied settings (e.g., Touchette, 1974 reported the original 
"four secoi^ delay"). 

* The criterion for movev^nt from the 0-sec to the 4--sec delay interval was 
dependent upon nttmber of trials presented and/or student performance. 

* The majority of authors in the review articles and investigations 
provided positive reinforceiKnt for correct responses prior to the 
occurrence of the controlling prosit (i.e., correct anticipations) and 
following delivery of the pr<^t (I.e., correct waits). 

* Consequences for incorrect responses were delivered contingent upon 
student errors: prior to prompt delivery (i.e., non-wait error), 
following presentation of the prompt (I.e., wait error), or failure to 
emit any response (i.e., no response). The consequences for student 
errors varied across studies; however, a short period of extinction or 
limited timeout has been suggested as an effective consequence in the 
time delay procedure. 

* All of the studies reported that CTD was effective in training the 
targeted behaviors. 

* All of the studies reported efficiency data in the form of trials to 
criterion, sessions to criterion, total training tin^, and/or total 
number of errors. 
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Progresaiva Ttmg Delay 



■ Chapter 8 

I Nellnda Jones Aule, Mark Volery, Pacrleia Hunsoo Doyle, and David L. Cast 

W The progressive time delay procedure (?TD) involves the transfer of 

M stimilus control from a controlling prompt to a novel stimulus. It consists 

of gradually fading the controlling prompt by increasing the interval betveen 
I the presentation of the stimulus and the delivery of the controlling response 

prompt (Snell & Cast, 1981; Touchette, 1971). Initially, the stimulus and the 

V controlling proiq>t are presented siaailtaneously for a trial or block of 
trials. Based on participant responding or a fixed number of trials, the 
interval between presentation of the stimulus and the prompt is gradually 

■ increased in small increments (e.g. by 0*5 sec, l-sec, or 2-'sec increments). 
The behavior is considered mastered vhen the participant can consistently 

V respoiul to the novel stimulus before the experiircnter provides the prompt. 

■ The PTD trial sequence is shown in Figure 1 and consists of the 
experimenter presenting the stimulus, waiting the specified delay Interval and 

I then providing the controlling prompt. Participants are reinforced for 

responding correctly before or after the experii^nter provides the proiq>t. 
m Consequences are delivered for responding incorrectly before the experimenter 

■ delivers the prompt, responding Incorrectly after the experimenter delivers 
the prompt, or not responding following the prompt. A description of the 

I subjects, settin^a, behaviors, results, and experis^ntal designs that were 

involved in the investigations using the progressive time delay procedure are 

V shown in Table 1; codes for information presented in Table 1 are found in 
Appendix A. The behaviors and strategy specific Information are shown In 
Table 2. 
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Nanes of Procedure 

The PTD procedure has been referred to in the literature as the delayed 
cue procedure (Aeschleoan & Schladenhauffen, 1984; McDonagh, Mcllvane, & 
Stoddard, 1984), delved prooptlng procedure (Braam & Poling, 1983; Touchette 
& Howard, 1984), profspt delay (Luciano, 1986), anticipation procedure (Barrera 
& SuUer-Asaroff, 1983), delay procedure (Touchette, 1971; Vails, Haught & 
Itovler, 1982), stimulus delay (Zane, Banden, Mason, & Geffin, 1984), transfer 
of stinulus control procedure (Sneets & Striefel, 1976; Strlefel, Bryan, & 
Aikins, 1974), and most frequently as time delay (Browder, Hines, McCarthy, & 
Fees, 1984; Charlop, Schrelhssan, & Thibodeau, 1985; Goetz, Gee & Sailor, 1983; 
Soeets & Striefel, 1980; Snell, 1982; Snell & Cast, 1981). 
Behavior/Population 

The PTD procedure has been used to teach language^related skills (Barrera 
& Sulzer-Azaroff , 1983; Braam & Poling, 1983; Charlop et al., 1985; Luciano, 
1986; Mcllvane, Bass, O'Brien, Gerovac, & Stoddard, 1984; Smeets & Striefel, 
1976; Smeets & Striefel, 1980; Striefel et al., 1974), visual discriminations 
(Zane et al.,1984), chained tasks (Snell, 1982; Walls et al., 1982), responses 
to auditory cues (Goetz et al.,1983) and cognitive skills such as mnemonic 
training (Aeschleman & Schladnenhauf fen, 1984), sight word reading (Browder et 
al«, 1984), and matching prices to coins (NcDonagh et al«, 1984). The 
procedure has been used with students who have moderate, severe, and profound 
handicaps. Of these studies, only Snell (1982) and Walls et al. (1982) taught 
chained tasks using a delay procedure. Snell (1982) taught bedmiOcing skills 
to adolescents with severe retardation, and Walls et al. (1982) taught 
vocational assembly tasks to adults with handicaps. The remainder of these 
studies involved a discrete behavior as the focus of the investigation. 
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Intermix/lBolation Conditions 

Isolation instruction refers to studies in which one behavior was taught 
to criterion before another behavior vas introduced; intermix instruction 
refers to studies which ttught two or more behaviors simultaneously to 
criterion. Nine studies initially taught behaviors in isolation (Aeschleoan & 
Schladenhauffen, 1984; Braam & ?oling» 1983; Luciano* 1986; tIcDonagh et al., 
1984; Smeets & Striefel, 1976; Striefel et al., 1974; Touchette & Howard, 
1984; Walls et al«, 1982; Zane et al*» 1984), and seven taught behaviors in an 
intermix sequence (Barrera & Sulaer-'Acaroff , 1983; Brmnier et al., 1984; 
Charlop et al., 1985; Goets et al«, 1983; Mcllvane et al., 1984; Snell, 1982; 
Walls et al., 1982). 
Controlling Prompt 

Frc»q>ts which have been used In PTD investigations to control the 
responses of subjects Included modeling, presentation of a visual stimulus, 
presentation of an auditory stimulus, and physical prompting. Verbal or 
verbal and sign models of the correct response have been used as the 
controllii^ proi^t to teach the expressive tasks of readii^ sight trords 
(Browder et al., 1984), spontaneous verbal mandlng (Charlop et al., 1985), and 
picture labeling (Smeets & Striefel, 1976). Physical models such as pointing 
to the correct card or modeling a response were the controlling prompts In 
teaching receptive Identification of pictures (Smeets & Striefel, 1976), 
visual discriminations (Touchette & Howard, 1984; Zane et al., 1984), 
instruction following (Striefel et al., 1974), and vocational assembly tasks 
(Walls et al., 1982). 

The presentation of a sample visual stimulus has been used to teach 
Intraverbal behavior (Braam & Poling, 1983; Luciano, 1986). For example In 
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the tudano (1986) study* the experlsi^nter presented the task direction (i*e* 
'^ell a» naiKS of foMls**) and then presented the controlling prosit of holding 
up a picture of a food* Goets et al. (1983) also used a visual stimulus to 
control a head turning behavior. Following the presentation of an auditory 
cue (i«e« a sounding drua or inaraca)* the controlling proopt (i.e« a lighted 
object illuolnated froai the same side of the subject's body as the auditory 
cue) was presented* 

The intensity of an auditory stinmlus was used by Soeets and Strlefel 
(1980) to control the instruction-'followlng behavior of three profoundly 
retarded adolescents* Verbal instructions were targeted for training with 
subjects who would compi/ only when commands were presented in a loud voice 
tone. The instructions were first presented in a normal tone of voice 
followed by the same instruction in a loud voice which was the controlling 
prompt* 

Only one of the PTD studies used a physical prompt as the controlling 
stimulus* Snell (1982) taught bedmaking using a combination of physical, 
verbal, and model proo^ts* During the first 4 trials, the trainer gave the 
task direction, a slmiltaneous' model plus verbal prompt, and then immediately 
gave a physical plus verbal prompt for each step In the task analysis. On 
subsequent trials the physical and verbal proo^t was faded on a time delay 
schedule and was used only as error correction after the eighth trial. The 
author states that the physical prompt was used initially "to guarantee 
attainment of the required quality" of each response (p. 146)* 
Delay Intervals 

The controlling prompts in these studies were faded by using a variety of 
delay schedules* All of the studies began training by presenting the 
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controlling prra^t siimltaneously with the presentation of the novel stiinulus 
(i»e*» 0 sec delay). Following this initial presentation, Braam and Poling 
(1983), Luciano (1986), Soeets and Strlefel (1976), Smeets and Striefel 
(1980), and 2ane et al*(1984) increased the delay interval between the 
presentation of the stimulns and the controlling proapt in 1 sec increisents* 
Browder et al. (1984) and Charlop et al. (1985) increased the presentation of 
thi controlling proapt In 2 sec incres^nts. The Touchette and Howard (1984) 
study was the only investigation which Increased delay intervals in 0*5 sec 
li^msents. Three studies did mt Increase the delay in equal sec Increawnts* 
Goets et al. (1983) initially used a 0, 1,3 sec delay progression and 
increased the delay by 1 sec thereafter. Snell (1982) increased the delay 
Initially by 2 sec, and then in 1 sec increments for the remainder of the 
study. Striefel et al. (1974) first Increased the delay Interval by 0*5 sec 
followed by 1 sec increments. Walls et al. (1982) was the only study reviewed 
which compared delay intervals. Intervals which veve increased in 1, 3, and 5 
sec increments irare compared. Results ii^icated that the 1 sec delay produced 
fewer errors, h^ the lowest training tis^, and had the earliest acquisition 
of the three frtervals. 

Some of the studies specified a limit on the delay interval at which 
point the delay did not Increase but remained the saro for the remainder of 
the study (Braao & Poling, 1983; Browder et al., 1984; Charlop et al., 1985; 
Luciano, 1986; Smeets & Striefel, 1980; Snell, 1982; Touchette & Howard, 1984; 
Zane et al., 1984). The Interval at which point the delay was not Increased 
ranged from 2 to 10 sees. 
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Movenent Through Itelay Intervals 

The process of increasing the delay interval was contingent upon 
subjects* responding correctly to a set number of trials (e»g«t Braaa & 
Poling, 1983; Luciano* 1986; Touchette & Howard, 1984) or was increased by 
sessions or blocks of trials (Browder et al., 1984; Snell, 1982). In 
addition, the delay Interval was also changed (l*e., decreased) contingent 
upon subjects repondlng incorrectly. Following one or a specified mnnber of 
Incorrect responses, trials were repeated (Braam & Poling, 1983), the delay 
\ms decreased on the next trial (Smeets & Strlefel, 1980; Strlefel et al*, 
1974; Touchette & Howard, 1984; Walls et al. 1982), or the 0 sec delay was 
used on the trial following the error and the delay progression was then 
reinstated (Browder et al., 1984; Soeets & Strlefel, 1976; Snell, 1982). 

An example of a study in which the delay progression changed contingent 
on student responding is the Zane et al. (1984) Investigation. In this study, 
adults with severe retardation were taught international or coominity symbols. 
The delay Interval was Increased by 1 sec each time a correct resonse occurred 
up to a maxlanin delay of 4 sees. Followli^ an Incorrect response, the next 
trial was conducted at the O-sec delay. 

Some studies in the literature used PTD but did not provide procedural 
specifications (Aeschlenan & Schladenhauf fen, 1984; Barrera & Sulzer-Azaroff , 
1983; McDonagh et al., 1984; Ncllvane et al. 1984). For exan^le, Barrera and 
Sulser-A«aroff (1983) taught expressive labeling of objects to autistic 
children using a procedure in which following a slnultaneous presentation of 
the object and the controlling prompt, the prompt was faded by "systematically 
Increasing the delay between the request for a response (locative question) 
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and the presentation of the vocal pron^t** (p. 383) • Other specific 
Infonaatioa on progression of delay intervals was not provided. 

Conseqoences 

Corrects Responses 

Two types of correct responses can occur with PTD. A correct wait* (l.e* 
the subject responds correctly following the controlling proiapt), or an 
anticipation, (i.e. the subject ns^mds correctly before the presentation of 
the controlling prompt)* Barrera and Sulzer-Asaroff (1983)» Charlop et al. 
(1985), Luciano (1986), Saeets and Striefel (1976), Smeets and Striefel 
(1980), Snell (1982), Walls et al. (1982), and Zane et al. (1984) all provided 
the saae consequence for a correct response regardless of whether it was an 
anticipation or wait. Some studies however, differentially reinforced 
anticipation and wait responses. Braam and Poling (1983) provided descriptive 
verbal praise aai a token on a FRl schedule for anticipations, but gave praise 
on a FRl schedule and a token on a FR3 schedule for waits. In addition, 
Browder et al. (1984) gave the subject 2 tokens for an anticipation and only 1 
token for a correct wait. Touchette and Howard (1984) taught 3 severely 
retarded children receptive identification of letters, wrds, and/or numbers. 
Three schedules of reinforcenttnt of anticipations and waits were studied. In 
condition A, both waits (i.e., correct prompted) and anticipations (i.e., 
correct unprompted responses) received praise and a token on a CRF schedule of 
reinforcement. In condition B, anticipation responses were reinforced on a 
CRF schedule, while waits were reinforced on a FR3 schedule. Finally in 
condition C, anticipation responses received FR3 reim'orcement , and waits were 
reinforced on a CSU? schedule. Results Indicated that for all subjects, fewer 
trials to criterion were required and the earliest transter of stimulus 
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control occurred when condition B was in effect (differential reinforcement of 
waits and anticipations)* 
Error Resinmses 

riM studies tdiicl) specified the consequences for incorrect responses use 
verbal reprimands, tinffiout, modeling the correct response, or physically 
guiding the subject through the correct response. Charlop et al» (1985) used 
a verbal reprimand alone follmring incorrect responses, while Walls et al. 
(1982) used a model only for Incorrects. Barrera and Sulser-Asaroff (1983) 
and Luciano (1986) both used a I5*sec and S^-sec timeout, respectively* The 
timeout procedure consisted of rerovlng the stinmlus and looking away frMu the 
subject for a specified interval. Zane et al* (1984) and Touchette and Howard 
(1984) used a combination of a verbal reprimand (i.e. '*No") and a 10 sec 
timeout during training. Four of the studies used a cwBbination of verbal 
reprimand plus the experimenter providing a model or putting the subject 
through the correct response (Browder et al., 1984; Smeets & Striefel, 1976: 
Smeets & Striefel, 1980; Striefel et al., 1974). When an Incorrect response 
occurred, Snell (1982) used a verbal reprimand, ^o that's not how y<Hi make 
the bed,** followed by physical guidmice of t^e correct response and a lO-sec 
timeout. 

Results 

Effectiveness 

All of the studies reviewed reported that the progressive time delay 
procedure was effective in teaching the targeted behavior. Three studies 
reported that an adaptation of the procedure or a chaise of behavior taught 
was necessary to raise responding to criterion levels* Charlop et al. (1985) 
changed the task of spontaneous mending for one subject* Instead of 

i;iu 
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present lag only one stlBulus and havli^ the subject oatkl, "I want both 
of the stlnill were presented et the nam time and the subject tnanded for his 
choice. When this adaptation ims in^lesented, the subject net criterion in 28 
trials. Sneets and Striefel (1980) ^apted th«t delay procedure for one of 
their subjects who «kss learning instruction-following. For this subject, on 
one instruction, the delay interva. reoained at O-sec until 10 consecutive 
trials were correct. At this point, the time delay intervals trere reinstated 
but a nKMlel was used sifiniltaneously with the verbal instruction* The sMMlel 
was then discontiiwed and the original procedure was used. This iMNlification 
was effective in raising the subject's responding to criterion levels. Snell 
(1982) adapted the behavior that was taught to one subject. Following no 
progress on the behavior of partially making a bed, the subject was 
successfully taught to strip the bed; a behavior which was learned quickly by 
the other subjects. 
Efficiency 

Efficiency data which have been reported in the literature include number 
of errors, percentage of errors, mnnber of trials to criteria, percentage of 
unprompted responses, number of sessions to criterion, minutes of 
instructional time, the point of transfer of stimulus control, response 
accuracy, and rate of acquitiion (Barrera & Sulser-Azaroff , 1983; Braam & 
Poling, 1983; Charlop et al., 19S5; Goets et al., 1983; Luciano, 1986; 
McDonagh et al., 1984; Smeets & Striefel, 1980; Snell, 1982; Streifel et 
al.,1974; Touchette & Howard 1984; Walls et al., 1982; Zane et. al., 1984). 
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Based on Che literature reviewed, the following stateaents can be made: 



The FTD procedure has been used with autistic subjects and moderately, 
severely, and profoundly neatally retarded subjects. 

The majority of the PTD studies were conducted with secondary-age 
students or adults. 

The procedure has been used ii»st frequently to teach discrete tasks. 

A model or a visual stimulus prompt were the most comimonly used 
controlling pron^ts. 

Skills have been taught successfully in isolation and in intermix 
instructional conditions. 

Delay intervals are moat comronly increased in 1 sec increments. 

Most studies provided the same consequence for correct anticipation 
orwait responses, but differential reinforces^nt of correct waits and 
anticipations may be more effective and possibly more efficient. 

Most studies increased the delay interval based on student responding. 

Verbal reprimand and the experimenter providing a im>del or putting the 
subject through a correct response were the most comnmnly used correction 
procedures. 

All studies reviewed reported the procedure as effective. 
Most FTD studies reported soro efficiency data. 
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Haturaltstic T»acblng Straf gigs 
Chapter 9 

Mark Volery, ?atricla Hunson Doyle, Mellnda Jones Ault, and David L. Cast 

The naturalistic teaching strategies involve embedding instructional 
trials within the context of ongoing routines and activities, and include such 
procedures as incidental teaching, the foand'-model procedure, and naturalistic 
time delay (Halle, Alpert, & Anderson, 1984)* Investigations where the 
Independent variable was environaental arrangea^nt and/or enrictanent (e.g., 
Spangler & Marshall, 1983), differential reinforceront in the natural 
environment (e.g.. Miller & Sloane, 1976), modeling (e.g., Seitz & Marcus, 
1979), peer-mediated Interventions (e.g., Odom, Hoyson, Jaraieson, & Strain, 
1983), behavioral rehearsal, role playing, and/or soclo-^ramatic play (e.g., 
McGee, Krantz, & McClannahan, 1984; Strain, 1975) were not included in this 
review. Although these procedures could be labled naturalistic strategies, 
the focus of this review is on teacher directed instructional strategies 
designed to transfer stimulus control from controlling stimuli to novel 
stimuli. Likewise, investigations where the naturalistic teaching strategies 
were used only to establish generalized responding of targeted responses 
(e.g.. Hart & Risley, 1968; Carr & Kologinsky, 1983) were not reviewed. 

Three naturalistic teaching procedures were analyzed: incidental 
teaching, mand-model procedure, and naturalistic time delay; for additional 
reviews see (Halle, 1982; Halle, et al., 1984; Hart & Rogers-Warren, 1978; 
Varren & Rogers-Warren, 1980; Warren, Rogers-Warren, Baer, & Guess, 1980). 
With each procedure the environment Is nwdified to prompt the use of the 
target behavior, training occurs within the natural context and Involves a 
brief interaction between the teacher and student, and the responses result in 
natural consequences. The trial sequences for these 
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three procedures are shown In Figures I, 2, and 3. With the incidental 
teachim strategy , a trial begins with a student's initiation of a request or 
interaction. The teacher determines whether to use that initiation as a 
teaching trial » and if so» focuses on the student and verifies the topic of 
the initiation. At this point, the teacher determines what response is 
desired from the student and what level of cue (attention only or attention 
plus a verbal cue) should be provided to obtain that response (Hart & Risley, 
1975) • If the student responds correctly, then access to the requested 
object, action, activity, etc. Is provided. If the student does not respond 
correctly, assistance, usually in the form of a model, is provided. With the 
mand mode? strategy , a trial begins trith the teacher initiating a mand (task 
direction) related to the student's focus of attention, and providing a short 
response interval. If students respond correctly, ^hen they are reinforced; 
If they do not, then a model is provided. With the naturalistic time delay 
strategy , the environment is analyzed to identify routines that occur 
regularly (cf. Halle, Baer, & Spradlin, 1981). The routines are then assessed 
for steps where instruction can be provided, usually a step where teachers are 
currently providing assistance or not prcmoting independence. A trial begins 
when thri student cot&es to the identified step, and the teacher delays the 
assistance for a specified number of seconds. If students respond correctly, 
they are reinforced and the rmitine continues. If students respond 
Incorrectly or wait for assistance, a prompt, usually a model, is provided. A 
description of the subjects, settings, behaviors, results, and experimental 
designs that were Involved in the investigations using these naturalistic 
teaching strategies are shown in Table 1; codes for Information presented in 
Table 1 are found in Appendix A. The behaviors and strategy specific 
information are shown in Table 2. 
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Figure 9.1 Flow chart (tepictlng the incidental teaching strategy. 
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Behavior/Popiilation 

The naturalistic teaching strategies were used primarily to teach 
expressive language sklllsi such as vocal Initiations (e.g., Halle et al. 
1981), noufi-adjectlve coiid>lnatlons (Hart & Rlsley, 1974), compound sentences 
(Hart & Rlsley, 1975), manual signs (Oliver & Halle, 1982), and general 
expressive language skills (Cavallaro & Paulson, 1985; Warren, McQuarter, & 
Rogers-Warren, 198A), Receptive langu^e skills were targeted In one study 
(McGee, Krant2, Mason, & McClannahan, 1983), and sight irord reading was 
targeted In another (Fabry, Mayhew, & Hanson, 1984)* In one Investigation, 
various categories o€ soclal/communlcatlve behaviors were taught (Peck, 1985)* 
Chained responses were taught In five studies (Halle et al., 1981; Hart & 
Rlsley, 1974, 1975; Rogers-Warren & Warren, 1980; Warren et al., 1984), but 
discrete responses were targeted In all studies except the Hart and Rlsley 
(1975) Investigation. In nearly all cases, the discrete responses were single 
word utterances or expressive signs; the chained responses consisted of 
phrases (e.g., Halle et al., 1979), sentences (Warren et al., 1984), or 
compound sentences (Hart & Rlsley, 1974, 1975)* 

The students Involved In these Investigations were preschoolers 
(Cavallaro & Paulson, 1985; Hart & Rlsley, 1974; 1975; 1980; Warren et al., 
1984), elementary-aged (Oliver & Halle, 1982; Schepls et al, 1982), 
adolescents (Fabry et al., 1984; McGee et al., 1983; Peck, 1985), and young 
adults (Fabry et al., 1984; Schepls et al., 1982). The most attention has 
been given to preschoolers and adolescents or young adults In the naturalistic 
teaching literature; less attention has been given to elementary-aged 
students. Participating students Included children with developmental delays 
from economically disadvantaged envlronronts (Hart & Rlsley, 1975; 1974; 1980) 
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and children of normal intelligence (Hart & Rlsley, 1980)* Students with 
langtiage delays (Warren, at al», 1984), moderate mental retardation (Fabry et 
al*, 1984), severe mental retardation (Halle, Marshall, & Spradlln, 1979), 
profound mental retardation (Halle et al., 1979), autism (Peck, 1985; Schepis 
et al., 1984), and a variety of developmental delays (Cavallaro & Paulson, 
1985) participated in the investigations. 
Type of Naturalistic Teaching Stragtegy 

Twelve Investigations were foui^ that used the naturalistic teaching 
strategies* Three studies used Incidental teaching (Cavallaro & Paulson, 
1985; Hart & Rlsley, 1974, 1975), four used the mand model strategy (Fabry et 
al., 1984; McGee et el., 1983; Rogers-Varren & Warren, 1980; Warren et al., 
1984), two used the naturalistic time delay strategy (Halle et al., 1979, 
Halle et al., 1981), and three used Integrated strategies (combinations of two 
or more of these procedures) (Peck, 1985; Oliver & Halle, 1982; Schepis et 
al., 1982). Two of the investigations (Fabry et al., 1984; HcGec et al., 
1983) that used the mand model strategy called it a modified incidental 
teaching procedure. These studies are labeled as mand model investigations 
because their procedures match the operational definition of the mand model 
strategy a^re closely than the Incidental teaching strategy. 
Procedural Variations of the Naturalistic Teaching Procedures 

Incidental teaching . The three incidental teaching studies all Involve 
some manipulation of the environn^nt to promote use of the targeted responses. 
Cavallaro and Paulson (1985) had teachers give smaller aiW)unts of food at 
snacks to Increase the likelihood that children would request more food. 
Certain materials were placed on a shelf that was within students* sight, but 
was out of their reach In both of the Hart and Rlsley (1974, 1975) 
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investigations. In these studies, the initial response interval after the 
student initiation was 3 sec (Cavallaro & Paulson, 1985) and 30 sec -t & 
Risley* 1974) • If no response or an unsatisfactory response occurred within 
this interval, the teacher provided a series of increasingly intrusive proiq>t8 
(Hart & Risley, 1974, 1975) or selected a pro&pt that had a high probability 
of being controlling (Cavallaro & Paulson, 1985)* In all three studies, a 
full model of the tat^et response was the most intrusive level* All 
incidental teaching studies involved preschool or early elei^ntary-aged 
students and targeted language responses. 

Hand model procedure . Two of the four mand model investigations made 
some manipulation of the enviroiment* For example, Fabry et al. (1984) wrote 
the targeted sight words on some of the tokens students received for correct 
responses and appropriate social behavior throughout the school day; the mand 
model procedure was used during token exchange* Rogers^Warren and Warren 
(1980) provided materials and activities that would be of interest to the 
students. NcGee et al* (1983) and Warren et al. (1984) apparently did not 
manipulate the environment* In the mand w del procedures, the teacher 
Initiated the instructional trial (interaction). Fabry et al. (1984) 
initiated a trial whenever the student attempted to exchange a token that had 
a target word written on it; McGee et al. (1983) initiated a trial by asking 
students whether they were ready to make a lunch, an affirmative response was 
required from the student prior to the presentation of the mand; Rogers-Warren 
and Warren (1980) and Warren et al. (1984) initiated trials when students 
focused their attention or were ei^aged in ongoing classroom activities. The 
controlling prompt in the mand model studies was a model (Fabry et al*, 1984; 
Rogers-Warren & Warren, 1980; Warren et al., 1984) and a point to the correct 
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object from a ulaplay of four objects (McGee et al*, 1983); however, direct 
verbal proa^f.iog was also used in the Rogers-Warren anl Varren (1980) 
Investigation. 

Watttralifltie tine delay . Both naturalistic time delay studies (Halle et 
al«, 1979, 1981) employed Bom arrangement of the envlroiusent; specifically, 
adult assistance that usually was provided for si^clflc parts of routines was 
delayed* The delay Intervals used included 15 sec (Halle et al., 1979) and 5 
sec (Halle et al., 1981). This interval must be of sufficient duration to 
allow the delay to be discrimlnable by the students (Oliver & Halle, 1982). 
In the Halle et al. (1979) study, a model was provided at the end of the 
15-sec delay only after the delay Interval alone was not functional; in the 
Halle et al. (1981) study, a model was provided at the end of the response 
Interval if students did not initiate an appropriate language response. The 
model was a controlling prompt for all students in both studies; however, one 
student in the Halle et al. (1979) study required use of the progressive time 
delay procedure. 

Integrated naturalistic procedures . The Integrated studies involved 
co^lnatlons of proc^ures, although analysis of the various components was 
not systematically investigated. The three Integrated studies involved soa» 
arrangement of the environment. Oliver and Halle (1982) and Peck (1985) 
inserted delays in ongoing routines and activities, and Schepls ef al. (1982) 
restricted access to materials to instances where students* apparently 
requested their use. In the Oliver and Halle (1982) study, a naturalistic 
time delay was Inserted into specific routines, and if no response occurred at 
the end of the lO^-sec delay, then the teacher provided either a model, direct 
verbal prompt ("you need to show me the sign for . "), or a full physical 
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profl^t (i>e«» iM>lding the students* hand to fona the manual sign). The 
presets were provided contingent upon absence of the correct manual sign at 
the end of the delay Interval. Thus, the procedure was different from the 
Incidental teaching studies In that the student was not required to Initiate 
the training trial. In the Peck (1985) Investlgk^tloa, teachers arranged the 
envlronoent to Increase the probability of soclal/conmunlcative behavior, and 
then imitated or elaborated the students* responses vhen they occurred. 
However, If a response was not forthcoming, a choice and Indirect verbal cues 
were provided to Increase the likelihood of communicative behaviors. Specific 
extra stimulus prompts were not systematically programs^ and Implemented. In 
the Schepls et al. (1982) Investigation, three ii»thods were used. If the 
student was near the restricted materials shelf, the teacher waited S sec and 
then provided a question prompt and/or a 'nand. The second method Involved the 
teacher providing mands and then a full physical prompt If a manual sign did 
not follow the mand. The third method Involved short Instruct icaal sessions 
where teachers provided a variety of mands and full physical prompts that 
required the students to use the targeted signs. 

Consequences 

Corrects Responses 

Correct responses In the incidental teaching studies resulted in access 
to requested materials, objects, or assistance (Cavallaro & Paulson, 1985; 
Hart & Rlsley, 1974, 1975). In the mand model studies, correct responses 
resulted In praise (Fabry et al., 1984; McGee et al., 1983); continued access 
to materials and praise (Rogers-Warren & Warren, 1980); and praise, continued 
access to materials, and continued access to teacher attention (Warren et al., 
1984). In the naturalistic time delay studies, correct responses resulted in 
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access Co the requested objects and or assistance (Halle et al*, 1979» 1981>* 
In the Integrated 8ti»dles> correct response^j resxilted In teacher cospllance 
with the requests (Oliver & Halle » 1982) » c«q>llance with requests plus 
laitatlon and/or elaboration of the students* behavior (?eck> 1985) > and 
access to iMterials and praise (Sel^pls et al., 1982)* 
Error Responses 

Error responses In the Incidental teaching studies resulted In the 
presentation of more Intrusive prcmpts (Cavallaro & Paulson » 1984; Hart & 
Rlsley, 1974, 1975) and If errors persisted, access to the requested object 
was withheld (Cavallaro & Paulson, 1985)* Errors In the aand a^el procedure 
resulted In cessation of the Interaction (Warren et al«, 1984), presentation 
of a Qore elaborate oand and/or model (Rogers-Warren & Warren, 1980), 
presentation of a controlling gestural prompt (point) (McGee et al*, 1983), 
and presentation of a model but no praise (Fabry et al., 1984)* Errors %d.th 
the naturalistic time delay strategy resulted In access to the materials at 
the end of the time delay Interval (Halle et al., 1979), and access to the 
materials 5 sec after the model (Halle et al., 1981)* In the Integrated 
studies, errors resulted In a prmopt and teacher compliance with the request 
(Oliver & Halle, 1982), no systematic teacher respon&e (Peck, 1985), and a 
full physical prompt and praise for compliance with the prompt (Schepis et 
al., 1982). 

Ke suits 

Effectiveness 

All of the studies reviewed reported that the naturalistic teaching 
strategies were effective In teaching th«! targeted behaviors* One study 
reported that one of six students did not learn with the mand mcKlel procedure 
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(Fabry et al., 1984)* Further, they stated the o^nd raodel procedure was only 
partially effective with another student. Halle et al. (1979) found that the 
naturalistic time delay procedure was effective with three students* but 
certain sH>dlflcatlon8 of the procedure were required for three students* For 
two of those three, the addition of a xsodel after the delay Interval (I.e., 
slnllar to the constant tloe delay procedure, see Chapter 7) was sufficient to 
produce learning. For the third student, a progressive delay pr<K:edure was 
used and was effective. Interestingly, the three students for whoa the 
naturalistic tloe delay strategy was effective had observed other students 
being trained with the procedure. Although 8os» Investigations taught target 
skills to criterion (e.g., Fabry, et al., 1964), most studies (e.g.. Hart & 
Rlsley, 1975; Peck, 1985; tfarren et al., 1984) provided data indicating that 
performance under naturalistic teachli^ conditions was greater than that under 
baseline conditions. 

Little maintenance data were reported, and when such data were collected, 
mixed results or partial maintenance occurred with incidental teaching 
(Cavallaro & Paulson, 1985), naturalistic time delay (Halle et al. , 1979), and 
Integrated strategies (Oliver & Halle, 1982; Schepis et al. , 1982). When 
measured, the mand model procedure resulted in stable maintenance 
(Rogers-Warren & Warren, 1980; Warren, 1984). 

More attention has been given to generalization of behaviors taught with 
naturalistic teaching procedures. Hart and Rlsley (1974, 1975) reported that 
new langauge behaviors (e.g., new nouns, new compouml sentences) appeared that 
had not received training with incidental teaching. Further, as students 
learned to perform certain language behaviors with teachers, they also 
directed those responses to other children. Hart and Rlsley (1980) comparel 
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students vAiO had received a year of Incidental teaching to tw> groups of 
children who had not experienced systesmtlc use of the strategy* One of the 
comparison groups consisted of children from econranlcally dlssdvantaged 
envlronfflents (similar to subjects who received Incidental teachli^) and the 
second group consisted of children who were not economically disadvantaged. 
The initial rates of talking and patterns of language use of the two 
economically disadvantaged groups was similar* Over the cmirse of the school 
year, the amount of talking in the two c^aparlson groups remained relatively 
constant* but increased for children i^o experienced incidental teaching. 
Further, the patterns of language use in terms of vocabulary and elaborate 
language forms for the economically dls^vantsged children becantt similar to 
the patterns displayed by students who were not econ^sically disadvantaged* 

Halle et al« (1979) used naturalistic tltse delay and assessed 
generallzstion across persons and across persons and meal times* Four of the 
five students generalized across persons, and three of four generalized across 
persons and settings* 

Generalization of language skills taught with the mand model procedure 
were assessed also* Fabry et al. (1982) found that four of six subjects 
generalized sight word reading from the classroom to another room with another 
adult. A fifth subject did not generalize, but after the sessions were 
conducted in the claisroom, the student began to perform in the generalization 
setting* The sixth student did not acquire the responses, thus, 
generalization performance could not be ajsessed. McGee et al* (1983) taught 
students in the kitchen to receptively identify foods for oiAklng lunches; 
generalization of the receptive skills was assessed by the trainer in daily 
sessions in the dining room (l.e*, another setting)* Generalization occurred 
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for both students* Rogers-Warren and Warren (1980) found that the oand aodel 
procedure could effectively establish generalization of language trained in 
isolated settings to the dassrooo. Warren et al. (1984) also docunented 
generalisation of trained language behaviors across free play settings* 

Schepis et al. (1982) used integrated naturalistic procedures to teach 
students to use manual signs and assessed generalisation to vocalisations. 
Their results were consistent with earlier research on this issue; that is, 
generalisation frc» signing to vocalizations occurred with some students but 
not with all. Oliver and Halle (1982) probed for generalization across four 
routines different from those used in training. Generalization consistently 
occurred in two of the four ratines. No explanation was found for the 
failure to secure generalized responding in the renaining two routines. 
Generalization did occur across trainers. ?eck (1985) also found nixed 
generalization results* 
Efficiency 

Almost no efficiency data were reported in the investigations using the 
naturalistic teaching procedures* Cavallaro and Paulson (1985) reported that 
children who were imitative learned more rapidly with the incidental teaching 
procedure than children who were not imitative* Fabry et al. (1984) reported 
the number of teaching interactions (trials) and sessions to criterion* For 
their six subjects these variables were correlated with IQ and Social 
Quotients; the higher students* intelligence and social quotients* the fewer 
the number of trials required* 
Teacher Behavior 

Seven of the studies trained and/or assessed teachers* Implementation 
and/or their ratings of the social validity of the incidental teaching 
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procedure (Cavallaro & ?aulsoa, 1985) > natarallstic time delay (Halle, et al*» 
1979, 1981), maud m^el procedure (Rogers-Warren & Warren, 1980; Warren et 
al«, 1984), and Integrated naturalistic strategies (?eck, 1985; Schepls et 
al., 1982). Training usually consisted of brief oral descriptions of the 
procedures, iBOdels, role playing, and periodic feedback* The results of those 
measures suggest that (a) teachers can implement the procedures vith short 
sessions of training, (b) teacher ;, can implement the procedures tflth accuracy, 
and (c) teachers rate the naturalistic procedures positively. For a 
systematic approach to train perschool teachers to use incidental teaching, 
see Mudd and Wolery (in press). 

Summary 

Based on the literature reviewed, the following statements can be made: 



The naturalistic teaching strategies were used effectively to teach 
expressive langu^e behaviors to preschoolers and adolescentss; they were 
used less frequently to teach receptive language skills and elementary 
students. 

Students handicapping conditions included communication deficits, autism, 
and moderate, severe, and profound mental retardation. 

Discrete and chained responses were taught %rith the naturalistic 
procedures, but discrete responses were more frequently taught. 

Several variations of naturalistic teaching strategies exist including 
incidental teaching, naturalistic time delay, the aand model procedure, 
and Integrated (combined) procedures. 

Environ^ntal modifications (e.g., restricted nmterial shelves, delay 
intervals inserted into naturally occurring routines) designed to protiq)t 
the occurrence of the ta^eted responses vete used in all investigition 
except for two which employed the mand irodel procedure. 

Correct responses resutled In natural reinforcers such as access to 
requested objects and assistance, or coa^letion of routines. 

Efficiency data Is collected Infrequently in studies using naturalistic 
teaching procedures. 



Generallsatloa data vere collected more frequently than maintenance data, 
and when collected both types of data stiggested mixed results. 

Over half of the investigations include measures of teachers 
implementation and/or value judgments relative to the pr^edures* 
Teachers \mte able to ii^pleoMnt the procedures given relatively short 
training sessions, models, and periodic feedback* 
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Chapter 10 

Melinda Jones Ault, Mark Volery, Patricia tbinson Doyle, and David L. Gast 

Stimulus manipulation procedures involve the gradual change of 
instructional stimuli in a systematic sequence* A stirailus is initially 
presented in a form vhere the subject can respond correctly. This stiimslus is 
then gradually changed until the subject responds correctly to the target 
stimulus, "the goal of stimulus manipulation procedures is to gradually shift 
stimulus control from stimuli to which children can initially respond 
correctly to naturally occurring stimuli without errors or with a mlnimuB of 
errors" (Volery & Cast, 1984, p« 66)* Two kinds of stimulus manipulation 
procedures were reported in the literature: stimslus shaping and stimulus 
fading. With stimulus shaping, the relevant dimension of the s.:ltBulus is 
changed until the subject can respond correctly to the target stimulus. With 
stimulus fading, some other aspect (irrelevant dimension) of the stioailus 
(e.g. color, intensity, sise) is added to the stimulus and gradually changed 
until the subject can make the correct discrimination (Etzel & LeBlanc, 1979; 
Wolery & Gast, 1984). Stimuli are changed in a systematic sequence of steps 
and subjects move throug>» the sequence by reaching a criterion at each step. 

The trial sequence for stirailus manipulation strategies is shown in 
Figure 1, and involves the presentation of the stimulus at a specific step In 
a Sequence. The participant is given the opportunity to respond and 
consequences are provided for correct or Incorrect responses. A description 
of the subjects, settings, behaviors, results, and experimental designs that 
were involved in the investigations using stimulus manipulation procedures are 
shown in Table 1; codes for Information presented in Table 1 are found in 
Appendix A. The behariors and strategy specific information are shown in 
Table 2. 217 
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Table 2 continued. 
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Table 2 eontinyed. 
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Bchavior/Fopttlatlon 

StiBulus manipulation proc^ures were used to teach visual discrimination 
tasks (Deckner & Blanton, 1980; Irvin, 1976; Smeets, Lancionl, Striefel, & 
Villemson* 1984), responses to auditory cues (Goets, Gee, & Sailor, 1983), 
aatch-to-saniple skills (Lancioni, 1983; Lancioni, Smeets, & Oliva, 1984; 
Hellvane, Withstasdley, & Stoddard, 1984), fine motor skills (Stoddari & 
Gerovac, 1981), and cognitive skills such as receptive/expressive 
identification of wordc (LaVigna, 1977; Smeets, ^ogeveen, Striefel, & 
Lancioni, 1985), and word construction (Mackay, 1985) • All of the behaviors 
taught in these studies were discrete tasks. The population involved in these 
studies included subjects with mild, iiN>derate, severe, and profound mental 
retardation, autism, behavior disorders, and multiple handicaps* Ages ranged 
from preschoolers to adults across studies* 
NaiMS of Procedures 

The majority of the studies changed stimuli based on the relevant 
dimension (stimulus shaping) and have been referred to in the literature as 
brightness-fading (Deckner & Blanton, 1980), easy-to-hard procedure (Irvin, 
1976), anagram training (Mackay, 1985), prompt fading (Smeets et al., 1985), 
and stimulus shaping (Lancioni, 1983; Lancioni et al., 1984; Mcllvane et al., 
1984; Stoddard & Gerovac, 1981; Smeets et al., 1984)* Only three reviewed 
studies manipulated an Irrelevant dimension of the stitmilus and can be 
identified as stimulus fading procedures. These procedures were referred to 
as fading (Goetz et al., 1983), stimulus fading (Lancioni et al., 1984), and 
errorless training (LaVigna, 1977). 
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Manipulation of Stimuli 

In all of the studies revim«ed, the instructional laaterials vere 
tsanipulated (e.g. I>eetoer & Blanton, 1980; LaVigna, 1977; Sonets et al.» 
1985) t or» in one instance, an added prompt was manipulated (Goets et al., 
1983). Stimuli were changed from discriminations the subject could initially 
make to the criterion target discrimination. Relevant dimensions which have 
been manipulated in the reviewed stimulus shaping investigations included the 
dimension of intensity (Deckner & Blanton, 1980), size (Irvin» 1976), shape 
(Lancioni, 1983; Lancioni et al., 1984; Mcllvane et al., 1984; Smeets et al., 
1985; Smeets et al«, 1984), shape and position (Mackay, 1985), distance 
(Stoddard & Gerovac, 1981), and ninsber (Deckner & Blanton, 1980). For 
exaflq>le, Irvin (1976) taught 24 adults with severe retardation to discriminate 
between the raised and flat sides of an axle nut. The size of the raised side 
of the nut was initially increased to a height where the subjects could 
correctly discriminste between flat and raised. The height of the raised side 
was then systematically decreased until the subjects responded correctly to 
the target stimuli. 

In the stimulus fading studies, the stimuli trere manipulated on the 
irrelevant dimensions of intensity of the brightness of light (Goetz et al., 
1983), size (Lancioni et al», 1984), and color (LaVigna, 1977). An example of 
fading on the dimension of size when the relevant dimension was shape, was 
presented in Lancioni et al. (1984). The experimenters taught 3 adolescents 
with multiple handicaps to match a full-size object to a miniature of the same 
object in a 3-cholce format. Initially, a full-size object was presented and 
the subjects matched it with an identical full-size object. Across trials. 
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the sao^le object was gradually decreased until the subject could natch the 
ffllnlature to the full-sise object. 
Wovenent through Shaping/Fading Sequence 

In all of the stlonilus manipulation studies* a specific criterion was 
defined for moving from one shaping/fading step to another. In order for 
subjects to move to the next step in the sequence they were required to attain 
a specific percentage of correct responses (Iteckner & Blanton, 1980; Goetz, et 
al*, 1983; LaVigna, 1977) or a specified number of correct responses (e.g. 
Irvln, 1976; Lancioni, 1983; Stoddard & Gerovac> 1981). 

In addition to progressing to the next step in a sequence following 
correct responses, five studies specified prc.tedures for returning to a 
previous step following incorrect responses. Deckner and Blanton (1980) > 
Mackay (1985), Stoddard and Gerovac (1981) and Smeets et al. (1985) all stated 
that subjects returned to the previMis step in the sequence following a number 
of incorrect responses. In the Hcllvane et al. (1984) study, subjects 
returned to a previous step following incorrect responses and at the beginning 
of each instructional session. 

An example of TOvement through a sequence of steps is described by Smeets 
et al. (1985). Eight adolescents with moderate retardation were taught to 
receptively identify words. A stimulus shaping procedure was compared with a 
stimulus shaping procedure plus a letter di icrimlnation procedure. In both 
procedures, the width of the distinctive feature of the first letter in the S+ 
word 4&8 thickened. Following 10 correct responses, subjects moved to the 
next step in the sequence which gradually decreased the width of the line. If 
10 correct responses were not attained, the subject returned to the previous 
step. The stimulus shaping plus letter discrimination procedure consisted of 
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the procedure described above plus the subjects placed plastic letters over 
the letters of the S'f word after a correct response. Both procedures «ere 
found to be equally effective. 

Consequences 

Correct Responses 

Consequences for correct responses occurred regardless of the step In the 
sequence being used. Consequences Included praise (Inrlnt 1976)* praise plus 
tokens (Hackay, 1985; Sneets et al., 1985; Smeets et al., 1984), praise plus 
tangibles (Landonl, 1983; Lanclonl et al., 1984), edibles (Goetz et al., 
1983; Mcllvane et al., 1984), edibles plus praise (LaVlgna, 1977), and edibles 
plus chimes or bells (Deckner & Blanton, 1980; Stoddard & Gerovac, 1981). 
Incorrect Responses 

Nine studies specified consequences for Incorrect responses. Some of the 
procedures required the subject to perform the correct response or provided 
sore Information to the subject following an error. Goetz et al. (1983), 
Irvln (1976), and Lanclonl (1983) provided physical profits fo^xowlng an 
Incorrect response. Smeets et al. (1985) provided a verbal reprimand and 
repeated the S^ while Smeets et al. (1984) Interrupted the Incorrect response 
and called the subject* s attention to the relevant dls»nslon. The remaining 
studies did not provide the correct response but Instead provided a lO-sec. 
In-seat tl^out (LaVlgna, 1977), wltheld a token (Mackay, 1975), vltheld an 
edible (Stoddard & Gerovac, 1981), or ended the trial (Mcllvane et al., 1984). 

Results 

Effectiveness 

The majority of the stlaailus manipulation procedures reported that 
stimulus shaping (Lanclonl, 1983; Lanclonl et al., 1984; Mcllvane et al., 
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1984; Stoddard & Gerovac, 1981; Smeets et al., 1985), and stinulus fading 
(Goets et al., 1983; Landoni et al., 1984, LaVigna, 1977) were effective 
procedures In teaching the target behaviors* The reoalnder of the stimulus 
shaping procedures were not totally effective In that some subjects jost 
criterion where others did not (Deckner & Blanton, 1980); post-test data 
Indicated responding rose above baseline but sofoe errors occurred In the final 
test (Mackay, 1985); or an adaptation was required for 1 subject In order to 
meet criterion (Smeets et al., 1984). In the Irvln (1976) investigation, 
training was stopped after 700 trials. Seven of the 24 subjects did not meet 
criterion with this anount of training. 
Efficiency 

All of the studies reported at least one efficiency n^asure. The most 
frequently reported measures included errors to criterion (e.g. Lancioni, 
1983; Landoni et al«, 1984; Hcllvane et al., 1984) and trials to criterion 
(e.g. Deckner & Blanton, 1980; LaVlgna, 1977; Smeets et al., 1985). 
Additional measures Included sessions to criterion (Deckner & Blanton, 1980; 
Goetz et al., 1983), days to criterion (Lanclonl, 1983), and training time 
(Smeets et al., 1984). Seven of the studies, including both stimulus shaping 
and fading, reported error measures which indicated a low number of errors 
(Landoni, 1983; Landoni et al., 1984; LaVigna, 1977; Hackay, 1985; Mcllvane 
et al., 1984; Smeets et al., 1985; Smeets et al., 1984). Landoni et al. 
(1984) stated that "error rates during training were quite low** (p. 119), and 
Mackay (1985) reported that "errors were rare on teaching program trials" (p. 
380). 
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Suaimary 

Based on the literature reviewed* the following stateoeiits can be n^et 



* StiiBulae nanipulation pr<Medure8 have been conducted with subjects who 
have ~^ld to profouiul nental retardation* autism* or multiple handicaps; 
secondary-aged subjects were the most frequently used age-population in 
the studies* 

* Instructional materials were the stimuli manipulated in all but one of 
the studies* 

* More stimulus shaping studies existed in the literature than stimulus 
fading studies. 

* All behaviors taught were discrete tasks. 

* Relevant dimensions that were manipulated in stionilus shaping studies 
included intensity* size* shape, position* distance* and number. 

* Irrelevant dimensions that were added and faded in stimulus fading 
studies Included intensity* size* and color. 

* All studies indicated a criterion level that must be attained by the 
subject before moving to the next step in the sequence. 

* Five of eleven studies reported procedures for returning to previous 
steps in the sequence following errors. 

* Most studies corrected subjects' errors by providing the subject with 
additional information or instructions, or guiding the subject to perform 
the correct behavior* 

* The majority of stimulus manipulation procedures were effective in 
teaching the targeted behavior. 

* The most commonly reported efficiency TOasures were errors and trials to 
criterion. 

* Seven of eleven studies reported near errorless responding using both 
stlanilus shaping and stimulus fading procedures. 
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Comparative St miles 



Chapter 11 

Hellikia Jones Ault, Mark Volery* Patricia Munson Doyle, and David L. Cast 



In this doctxment. Instructional strategies used to teach a variety of 
behaviors were analyzed and described* Studies conqparing two or more 
Instructional strategies In terns of their relative effectiveness and/or 
efficiency also appeared In the literature. Bllllngsley and Rotser (1983) 
reviewed studies which coiq>ared the proi^t fading procedures of decreasing 
assistance, grmluated guidance, time delay, and Increasing assistance. The 
authors Identified only six studies. Schuen (1986) also reviewed comparison 
studies with the same procedures, and Included the instructional procedures of 
stimulus fading and stimulus shapii^. This section expands on the above 
reviews and includes studies which systematically compared one or iK>re of the 
following Instructional strategies: constant time delay, progressive time 
delay, most-to-least assistance, system of least prra^ts, antecedent prosit 
and fade, antecedent prompt and test, incidental teaching, stimulus fading, 
stimulus shaping, and error correction procedures. 
Types of Comparison 

Of the 27 coiiq)arative studies reviewed, 15 compared two procedures (e.g. 
Ellis, Walls, & Zane, 1980; Godby, Cast, & Wolcry, in press; Neef, Walters & 
Egel, 1984), seven compared three (e.g. McGee & McCoy, 1981; Richmond & Bell, 
1983; Strand & Mr-ris, 1986; Walls, Zane & Thvedc, 1980), and five studies 
compared four procedures (Dorry, 1976; Haught, Walls, & Crist, 1984; Walls, 
Dowler, Haught, & Zawlocki, 1984; Zane, Walls, & Thvedt, 1981; Zawlocki & 
Walls, 1983). Of these studies, two compared a single Instructional strategy 
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with **lntegraMona of assistance procedures" (Schoen, 1986» p* 68), or 
procedures uhleh eooblne more than one Instructional strategy (Irvln & 
Bellaffljr, 1977; Nosk & Bueher, 1984). Irvln and Bellaojr (1977) for exaflq>le» 
taught an assao^ly task to subjects with severe retardation using stimulus 
shaping, stlnmlus fading, and a combined shaping and fading pr^edure. Mosk 
and Bucher (198A) taught students with moderate ai^ severe handicaps to put 
pegs In a pattern on a pegboard and hang up washcloths and toothbrushes. In 
both of the experiments In their study, the system of least pron^ts was 
coiq>ared with syatem of least pros^ts plus stimulus shaping* The majority of 
the studies In this review coaq>ared stimulus manipulation procedures with 
another Instructional strategy (e.g. Dorry 1976; Schrelboan, 1975; Wolfe & 
Cttvo, 1978), or compared error correction with another strategy (e.g. Ellis et 
al., 1980; NcGee & McCoy 1981; Zane et al. 1981)- A description of the 
subjects, settings, behaviors, results, and experimental designs that were 
involved in the investigations using stimulus manipulation procedures are 
shown in Table 1; codes for information presented in Table 1 are found in 
Appendix A. The behaviors and strategy specific information are shown in 
Table 2. 
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7r 56 H 
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p/tJ 
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Viifllil la X« Ron n $i«^tMrd S2>SJ 8/0 T B 
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Prc«durt» 


CofTtct frnf 


Siiie et 4l. 
iim) 
Strategy i 


m 


^aratus 
assBi)!; 


a> 




vtrbal praitt 


trial r^atsd 


Srrar 
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F^ise 
fdibifs 





241 



237 

Table 2 continued. 



Ct tit ion 



Fopilitin Behavior 



Proce<iuf89 



C008i918iKV9 
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Irvin I 
BellMT 

{1977) 

Strattflr i 
StiBtlus shying 



Stratevf 2 
Stiailus fading 
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S) ntiri task. diaassaDted. l»t Social 
HTt «^ provided M). dneriptien. praias 
IF, thn S |i9((orMd. 



Varied 



VK. 80. 

ds9Kiption. 

fP 



n, 
m 



lafierts 

(1979) 
Strategr 1 
St II. fttliag 



^ratesF 2 



30 Noffi Sisftt word DS Vm4 and picture pre«flted 

replug siMltaMOtsly, eicture gradually 

faftd. 



legM With grossi; dmuiiaf 
Aifltli afid 9r«Juall; Miniated 
tett«« ifflti! stiBili Mre sioilar 
to target word. 



S repHt 

m 

V?. 10 
S r^t 

m 



Volfe & Ckivo 

Strategy } 
loA- least 



24 



Secept. 05 Peist pro^t. 3 prnpt levels praise, 
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Behavior/Poplttatlon 

Behaviors chat were taught In these studies included expressive language 
skills (Bennett, Cast, Wolery, & Schuster, 1986; Cavallaro & Banbara, 1982; 
McCee, Krantz, & McClannahan, 1935; Neef et al., 1984), receptive language 
skills (Godby, Cast, & Volery, in press), discrimination tasks (Csapo, 1981; 
Richmond & Bell, 1983; Schrelbnan, 1975; Strand & Morris, 1986; Zawlocki & 
Walls, 1983), daily living skills (Walls, Crist, Sienicki, & Grant, 1981), 
self-help skills (Mosk & Bucher, 1984; kynders, Behlen, & Horrobin, 1979), 
vocational skills (Ellis et al*, 1980; Glendenning, Adams, & Sternberg, 1983; 
flaught et al., 1984; Irvin & Bellaniy, 1977; Walls et al., 1984; Walls et al., 
1980; Zane et al., 1981), and cognitive skills such as reading (Ault, 1985; 
Dorry, 1976; McGee & McCoy, 1981; Precious, 1985; Thomas, 1986; Walsh & 
Laniberts, 1979), visual-motor tasks (Mosk & Bucher, 1984), preacsdemic items 
on an assessment tool (Bynders et al., 1979), and letter discrimination (Wolfe 
& Cuvo, 1978). The majority of these investigations taught discrete behaviors 
(e.g. Csapo, 1981; Walsh & LaiAerts, 1979; Wolfe & Cuvo, 1978), while eight of 
the studies taught chained tasks. These chained tasks included all of the 
vocational behaviors and dally living skills (e.g., Ellis et al., 1980; Walls 
et al., 1981; Zane et al., 1981). 

The populations that participated in these studies Included persons with 
learning disabilities, mild to moderate retardation, autism, or multiple 
handicaps. Ages ranged from infants to adults with the majority being 
secondary-aged students or adults. 



Resttlts 

Antecedent Prtaaptlng versus Error Correction 

The ttost frequent eoiq»arl8on studied In the literature was an antecedent 
pr<Mi9tli^ procedure versus an error correction procedure to teach assesibly 
skills (Ellis et al., 1980; Raught et al., 1984; Walls et al., 1980; Zane et 
al., 1981)* Ellis et al. (1980). for exaaple, taught 23 adults with nlld 
ii»ntal retardation to asseaible three apparatus* An antecedent prooptlng 
procedure In which a model vas given before a trial, was c(»q>ared with an 
error correction procedure. In which a TOdel was given only after an error. 
Other coiq>arlsons were oiade In these studies in addition to the 
antecedent /error correction cos^arisons* For exaBq>le, Haught et al* (1984) 
coiq>ared a short task with a long task; were both conducted with each 
procedure. Walls et al* (1980) coiapared a personal TOthod (i.e., trainers 
were told to teach however they wanted), a structured \ihole s^thod (l*e*, an 
error correction procedure presented in a total task sequence), with a 
backward chaining uttthod (i.e., a preresponse model procedure presented in a 
backward chaining sequence). Zane et al. (1981) con^ared a backward chaining 
sequence with a total task sequence conducted with each procedure. 

Effectiveness . Three of these studies did not specify effectiveness 
measures but taught subjects with one procedure for a specific number of 
minutes then discontinued training at that time if criterion was not met 
(Ellis et al., 1980; Haught et al., 1984; Zane et al., 1981). The Walls et 
al. (1980) study stated that all procedures were effective except for one 
subject that did not meet criterion with the personal i^thod. 

Efficiency * In terms of efficleacy all studies reported instructional 
time and error measures* Ellis et al* (1980) and Walls et al. (1980) both 
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reported no significant differences between procedures in terms of 
instructional time. Zane et al. (1981) reported that the total task 
antecedent model procedure required ItiBS time than any of the other 
procedures. Haught et al. (1984) only stated that the short task took less 
tine than the long task. In terms of errors during training » all studies 
reported that the antecedent model procedure produced fewer errors than the 
error correction procedure (Ellis ^f. al., 1980); Haught et al., 1984; Walls et 
al. 1980; Zane et al., 1981). 
Stimulus Modification versus Other P-ocedures 

Ten of the studies coa^ared some type of stiimilus manipulation procedure 
with one or more other procedurfcs. These comparisons included withinrstimulus 
fading (i.e., stitnilus shaping) versus extra-stimulus fading (i.e., 
most-to-least procedure) (Schriebman, 1975; Wolfe & Cuvo, 1978); stimulus 
shai ng versus stimulus fading (Irvin & Bellamy, 1977; Walsh & Lamberts, 
1979), stimulus shaping versus error correction (Zawlocki & Walls, 1983), 
stimulus shaping versus antecedent prompt and fade versus error correction 
(RicloBond & Bell, 1983); superimposition and stiimilus fading versus 
progressive time delay versus error correction (McGee & McCoy, 1981), Ptlmulus 
fading versus most-to-least versus error correction (Strand & Morris, 1986), 
three kinds of stimulus fading versus a preresponse prompt that was not faded 
(Dorry, 1976), and stimulus shaping plus system of least prompts versus system 
of least prompts only (Mosk & Bucher, 1984). 

Effectiveness. Schreibman (1975) and Wolfe and Cuvo (1978) both found 
that the stimulus shaping procedure was more effective than a most-to-least 
procedure in teaching visual/auditory discriminations and letter recognition, 
respectively. In the Strand and Morris (1986) study, both stimulus fading and 
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nost-to-least procedures were found to be orare efiective than an error 
correction procedure In teaching dlscrlBlnatlon skills* Stimulus shaping was 
also more effective than stimilus fading in teaching sight word reading to 
students with trainable mental retardation (Walsh & Lamberts* 1979)* Richmond 
and Bell (1983) foui^ that all procedures (i.e., stimulus shaping, prompts and 
fade* error correction) were effective in teaching a size discrimination to 
adults with profound handicaps. In the Zawlockl and Walls (19S3) 
investigation, error correction was not as effective as three stimulus shaping 
procedures in which the relevant dimension was faded on the S-f, the S-, and 
the S<f and S- simultaneously. All shaping procedures resulted in increases in 
correct respondii^ whereas the error correction procedure did not increase 
responding over chance levels. A coad>iiKd stimilus shaping plus stimulus 
fading procedure was more effective than either procedure in Isolation for 
teaching a bicycle axle assenibly to adults with severe retardation (Irvln & 
Bellamy, 1977). Mosk and Bucher (1984) also found that the combined procedure 
of stiamlus shaping plus system of least prompts was more effective than 
system of least prompts alone. McGee and McCoy (1981) reported mixed 
effectiveness results. Stlamlus fading was most effective for two subjects, 
progressive tlo^ delay was moat effective for one subject, and no difference 
in effectiveness between progressive delay and stimulus fading was found for 
one subject. The authors also reported that for all subjects, both fading and 
time delay were more effective than error correction. Subjects* history with 
either stimulus shaping or progressive time delay appeared to result in 
Increased effectiveness of that procedure. In the Dorry (1976) study, word 
reading was taught to 48 adolescents and adults with mental retardation who 
had a mean IQ of 38. Four procedures taught sight word reading by pairing a 
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picture the subject could identify with the target word. The procedures 
included: I) fade-word-in condition - the picture was always visible and the 
w>rd was faded in; 2) fade-picture-out condition - the word and picture were 
initially paired and the picture was gradually faded out; 3) double-fade 
condition - the word was gradually faded in while the picture was faded out; 
and 4) standard condition - the word and picture were always paired without 
fading. The percentage of correct responses to the word only was then tested. 
Results indicated the fade picture out was the nwst effective condition 
followed by the double fade, the standard, and finally the fade word in 
condition. 

Efficiency. All of these studies, with the exception of Walsh and 
Lamberts (1979), reported sooe type of efficiency data. Number or percentage 
of errors was most frequently reported and was included in seven studies (e.g. 
Richmond & Bell, 1983; Schreibman, 1975; Strand & Morris, 1986), trials to 
criterion measure was reported by four (Irvin & Bellamy, 1977; McGee & McCoy, 
1981; Mosk & Bucher, 1984; Strand & Morris, 1986), and one study reported 
number and percentage of prompts given (Mosk & Bucher, 1984). In the studies 
which reported error efficiency measures, stimulus shaping or stimulus fading 
produced a lower number or percentage of errors than most-to-least 
(Schreibman, 1975), system of least prompts (Mosk & Bucher, 1984), time delay 
or error correction (McGee & McCoy, 1981), and antecedent prompt and fade or 
error correction (Richmond & Bell, 1983). No significant differences existed 
between moat-to-least and stimulus fading procedures in terms of number of 
errors, but both had less errors than the error correction procedure in 
teaching discriminations (Strand & Morris, 1986). The combined stimulus 
shaping and stimulus fading procedure used in the Irvin and Bellamy (1977) 
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study produced less errors thsn the stlsulus fading procedure* and stlmilus 
fading resulted in fewer errors than stifiulus shaping. Zawlockl and Walls 
(1983) did not report errors, but stated that fever correct responses occurred 
in the error correction procedure than in any of the stimulus shaping 
conditions, ftegarding the trials to criterion measure* stimulus shaping had 
fever trials to criterion than a nost-to-least strategy (Wolfe & Cuvo, 1978). 
Strand and Horris (1986) reported no significant differences in the number of 
trials between most-to-least and stimilus fading, but both procedures required 
less trials than error correction. Error correction had fewer trials followed 
by progressive delay and finally stimulus fading had the most trials in the 
McGee and McCoy (1981) investigation. Irvin and Bellamy (1977) reported that 
the co^lned stisaslus manipulation procedures had the fewest trials to 
criterion followed by the stimulus fading procedure and then the stimulus 
shaping procedure. 
Time Delay versus Other Procedures . 

In addition to the McGee and McCoy (1981) study, progressive time delay 
was coiq>ared with the system of least prompts (Bennett et al., 1986; Godby et 
al., in press) and with an unlimited delay (i.e., error correction) procedure 
(Walls et al., 1984). Progressive delay was also compared with constant delay 
in teaching sight word reading to students with moderate retardation (Ault, 
1985), and learning disabled subjects (Precious, 1985; Thomas, 1986). 

Effectiveness . Both Bennett et al. (1986) and Godby et al. (in press) 
found that progressive time delay and system of least prompts were effective 
in teaching expressive manual signing and receptive object identification to 
students with moderate to severe retardation, respectively. Ault (1985), 
Procious (1985), and Thomas (1986) all found that both progressive and 
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constant time delay were effective procedures in teaching word reading to 
ele^ntary children. 

Efficiency . Both Bennett et al. (1986) and Godby et al. (in press) found 
progressive time delay to be more efficient than the system of least prmspts 
on the efficiency measures of sessions > trials* errors* and direct 
instructional time to criterion. Each of the progressive versus constant 
delay comparison studies found only slight differences in efficiency and so 
considered the two procedures to be equally efficient on the measures of 
sessions, trials, errors, and direct instructional time to criterion. Walls 
et al. (1984) compared progressive delay with error correction when each 
procedure was taught using a total task and forward chaining sequence. 
Nineteen adults with a mean IQ of 77.7 were taught to assestble four apparatus. 
Assembly was not trained to criterion but each procedure was used in training 
for a maximum of 75 minutes. The authors reported efficiency measures of 
number of errors, training time, and number of proo^ts. Error correction in a 
total task sequence had more errors than the other procedures. In addition, 
total task required more prompts and less training tlTO than forward chaining. 
System of Least Prompts versus Other Procedures 

Not only has the system of least prompts procedure been compared to time 
delay and stimulus shading, but It also was compared to a most-to-least 
procedure (Csapo, 1981; Glendennlng et al., 1983; Walls et al., 1981), and to 
an error correction procedure (Rynders et al., 1979). 

Effectiveness. Csapo (1981) found both procedures (system of least 
prompts, most-to-least prompts) were effective in building fluency with 
students who had severe and profound handicaps. Both Glendennlng et al. 
(1983) and Walls et al. (1981) compared one prompt sequence arranged in a 
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least-to-ffloot order of assistance (i.e., system of least prompts), with two 
prosit sequences arranged In a most-to-least order of assistance* Neither 
study taught skills to criterion but stopped training after a specific number 
of trials or mlimtes so effectiveness data were not reported. Rynders et al. 
(1979) cosqiared a system of least prompts procedure with an error correction 
procedure. Three-year-old children with down syndrome were collared to 
3-yeax-old children without handicaps In solving preacademlc tasks and 
self-help skills* The system of least presets sequence (l*e., augmented 
Instruction), consisted of the Independent level, followed by verbal 
Instruction, verbal Instruction plus modeling, and verbal Instruction plus 
manual guidance. Each prompt level was given contingent upon the subject not 
performing the task correctly. The error correction procedure (I.e., repeated 
verbal Instruction) consisted of the subject being given the opportunity to 
perform, and contingent upon errors a verbal Instruction was presented up to 
three times. If necessary. In terms of effectiveness, the authors stated that 
"despite either augmentative or repetitive verbal assistance, 36 to 42 percent 
of the problems remained unsolved by the Down's Syndrom children** (Rynders et 
al., 1979, p. 72). The augmented Instruction (system of least prompts), 
however, resulted in more problems being solved than the repeated verbal 
Instruction procedure. * 

Efficiency. Csapo (1981) reported efficiency measures of errors per 
minute and mean Increase of correct responses per minute. She stated that the 
system of least prompts was more efficient than the most-to-least procedure in 
building fluency of a color discrimination task. Walls et al. (1981) taught 
shirt folding, table setting, and use of a tape recorder. The authors found 
no efficiency differences between two most-to-least sequences and the system 
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of least pr«^ts sequence in terms of number of errors to criterion* number of 
seconds to criterion, and percentage of correct responses. Glendenning et al. 
(1983) centred three prompt sequences in teaching string tying which 
inrolved: Sequence One was verbal cue, gesture, model and full physical 
assistance; Sequence Two was verbal cue plus full physical assistance, verbal 
cue plus light physical assistance, verbal cue plus gesture, and verbal cue; 
and Sequence Three was full physical assistance, moderate physical assistance, 
light physical assistance, and gesture. In terms of efficiency, the authors 
examined the aspects of the prosit s^uences. For ex^^le, a verbal pronq^t 
alone was found to be more effective when presented last in a sequence rather 
than first. However, no difference existed if full physical guidance was 
presented first or last in a sequence. A gesture prompt was found to be more 
efficient when preceded by verbal cues, and Sequence Two, which Included 
verbal cues, was more efficient than no verbal cues in Sequence Three* 
Overall the authors state that "using the more-restrictive to less-restrictive 
profit sequence appears to represent not only a more success-based approach 
but also an approach that would require less branching via correction steps" 
(Glendenning et al., 1983, 325). 
Naturalistic versus Other Strategies 

Effectiveness . Three studies in the literature were found which compared 
incidental teaching with either a "question-label" procedure (Cavallaro & 
BaiAara, 1982) or with error correction procedures (McGee et al., 1985; Neef 
et al., 1984). Cavallaro and Bambara (1982) compared Incidental teaching with 
a question-label procedure in teaching a 5-year-old child with developmental 
delays to use two-word requests. In the question-label procedure, the teacher 
asked questions and described objects in the environment, but the child was 
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not required to speak before gaining access to materials. The incidental 
teaching procedure was more effective in teaching two word requests* Vhen 
collared with error correction, incidental teaching was found to have no 
difference In effectiveness in teaching children with autism to expressively 
label prepositions (McGee et al*> 1985)* In the Neef et al* (1984) 
investigation, however, incidental teaching was effective whereas error 
correction was not In teaching yes/no responding to children with autism and 
severa handicaps* 

Efficiency . The only efficiency measure found in these studies is 
reported by McCee et al* (1985) who stated that no significant difference in 
terms of training time existed between the two procedures* 

Summary 

Based on the literature reviewed, the following statements can be made: 

* Coiq>arative studies have been conducted with students with mild to 
profouiMl handicaps, autima, and oailtiple handicaps* 

* The majority of the studies were conducted with secondary-aged students 
or adults* 

* Both chained and discrete tasks have been taught in these studies* 

* Most studies compared two instructional strategies although up to four 
have been coshered* 

* Four out of 27 studies did not report efficiency measures (Cavallaro & 
Ba^ara, 1982; Neef et al*, 1984? Rynders et al., 1979, Walsh & Laitfberts, 
1979). 

* The most frequently reported efficiency measure was errors to criterion 
or errors during training. 

* An antecedent model procedure produced fewer errors than error correction 
procedures. 

* Procedures using stimulus shaping or stimulus fading had less errors than 
a most-to-least procedure, system of least prompts, time delay, error 
correction, or an antecedent prompt and fade procedure. 
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Mixed results exist for effectiveness and efficiency when the systeo of 
least prompts is compared to the oost-to-least prompting procedure. 

Progressive delay was more efficient than systeo of least prompts in 
terms of nund>er of sessions, errors, trials, and training time to 
criterion* 

Progressive and constant time delay appear to be equally effective and 
efficient. However, with sase students efficiency differences exist, but 
no predictor variables could be identified to determine which of the two 
delay procedures would be more efficient with which students. 

In some cases, incidental teaching appears to be more effective than 
error correction. 

Integrated strategies appeared to be more effective than single 
strategies used alone. 
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Stmmary Statements and RecoMiendatlons 
Oiapter 12 

Mark Volery, Patricia Ibinson Doyl**, Melinda Jones Ault, and David L. Cast 

This document is a review of articles that investigated instructional 
strategies used with persons whose handicaps were moderate and severe* As 
noted in the introduction, a strategy was defined as a replicable. systematic 
approach for providing instruction that addressed both antecedent and 
consequent events* Since the review focused on strategies* instructional 
variables common across strategies, the content of instruction, and many other 
issues were not addressed. In short, this is not the *'last word** on teaching; 
it is a synthesis and description of strategies that are used while teaching* 

Ideally, the summary chapter of a document such as this would provide 
clear statements telling practitioners, "if you want to teach a given behavior 
to a particular student who has the follo%ri.ng prerequisite behaviors, then you 
should use such and such strategy." Unfortunately, the current data base does 
not allow such recommendations. Strategy by skill, strategy by population, 
and strategy by setting recoimi»ndations are not possible. However, in each of 
the preceding chapters, suraiary statei»nts about the literature were made. 
This chapter focuses on (a) stimmary statements that can be made across the 
strategies, (b) identification of issues for further research, and (c) 
guidelines for selectii^ instructional strategies. 

Acro88*Strategy SuBffliary Statements 
1. Reports exist attesting to the effectiveness of each stra tegy with a 
variety of behaviors and students . This statement has both positive and 
negative aspects. Apparently, less than a dozen separate instructional 
strategies can be used to teach alnmst any behavior to a wide variety of 
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stttdmts In different settings* Tliis finding suggests that teacher 
preparation programs should ensure that their students can CM^etently perform 
these strategies. Given this small nifflber, the task of teacher preparation 
should be manageahle. However^ two qualifications must be noted. First, 
although some subjects in many studies performed better than others, there 
were few reports of total failures in the literature. Given the presence of 
the educability debate (Baer, 1981; Baus^ister, 1981; Kauffman, 1981) » 
however, it is clear that the strategies are not universally effective. If 
they were totally effective, then the educability debate would be solved. 
Second, variations in the implementation of the strategies can influence their 
effectiveness and efficiency. Sxao^les include the types of instructional 
modifications discussed in the first chapter (e.g., using distributed rather 
than spaced trials, presenting stimuli concurrently rather than serially, 
requiring an active attending response, using response-related reinforcers, 
and many others). Simply using the strategies as they have been described 
does not ensure effectiveness nor efficiency. The teacher must attend to the 
environmental conditions in which instruction occurs, the behaviors being 
taught, the manner in which stimuli and assistance are provided, and the 
feedback given for students' responses. 

2. Relatively few replication studies assessing the procedural parameters of 
the strategies exist . While the need for replication may exist in nearly all 
areas of research, the instructional strategy literature appears to suggest a 
need for a particular type of replication study: those that assess variations 
in the procedural parameters of the strategies. Such studies would allow 
• investigators to systematically vary components of the strategies and assess 
their relative effectiveness and efficiency. As noted above, numerous reports 
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exist concerning the effectiveness of the strategies; however, those studies 
infrequently contain systematic variations of earlier studies. Thus, the 
differences in effectiveness or efficiency could not be attributed to specific ' 
variables in the latter studies. Without such studies, an empirical 
technology of instruction will not be developed. 

3. The literature on instructional strategies was primarily developed using 
students who were upper-elementary age, secondary age, and adults . Across 
nearly all of the strategies, the majority of the investigations were 
conducted using subjects who' were at least 12 years of age. Thus, a 
considerable need exists for assessing the effectiveness and efficiency of the 
strategies with younger populations. 

4. Most sttidles occurred in public schools or in institutional settings . 
Although studies occurred In settings such as special schools, preschool 
centers, and in the coimminity, the majority of the studies were in public 
school and Institutional settings. Since these are frequently the primary 
educational environments of many students, it appears that the Instructional 
strategies literature has been conducted in applied settings. 

5. Many of the iiyestigations targeted discrete rather than chained 
responses . Discrete responses are those which are brief and Involve one 
behavior rather than a series or sequence of behaviors. Chained responses are 
those that involve a number of behaviors which, when performed In a specific 
sequence, are classified as a skill, task, or complex behavior. For example, 
many of the articles addressed discrete responses such as naming (pictures, 
objects, etc.), matching, or pointing to instructional stimuli. Fewer of the 
articles focused on skills such as toothbrushlng , dressing, self-feeding, 
making a meal, or assembling an apparatus. Unfortunately, many of the 
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behaviors ehac are considered useful or practical by teachers and parents are 
classified as chained tasks* It appears that the knowledge of Instructional 
strategies Is, In large part, a body of Information related to teaching 
discrete behaviors; the possible exception Is the system of least pr<»ipts 
where a majority of the behaviors taught were chained responses. Thus, when 
teaching chained responses, the current literature would suggest using the 
system of least proiiq>ts* 

6* The behaviors targeted In the Investigations were, for the most part, 
socially valid responses . Because the review attempted to focus on applied 
studies, this finding may be an artifact of the methods used. However, It is 
clear that across strategies there was a tendency for the stimulus 
fflodlflcation strategies to deal with less applied behaviors than were found 
with other Instructional procedures. Further, it is clear that a large body 
of knowledge about teaching applied behaviors exists. 
7. Relatively few studies exist where two or more of the Instructional 
stratenies were directly compared . Only 27 studies were found that compared 
two or more of the instructional strategies; . the comparisons that have been 
made are shown in Table 1. As can be seen, error correction has been compared 
most frequently to other instructional strategies followed by the stimulus 
modification procedures (stimulus shaping and fading) and the system of least 
prompts. The antecedent prompt and fade pt 'Cedure, constant time delay, and 
naturalistic teaching procedures are the three strategies receiving the least 
attention in the coi^arative literature. Given current trends to use 
naturalistic procedures, this lack of comparative research is striking. 
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Table 1 



Hmaber of Studies that havg Coinpared Tvo or More Instructional Strategies 
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Cells with **X*s** indicate those where a comparison is not possible (i*e«, 
comparison of a strategy to itself); numbers to the lower-left of the 
"X*s" are redundant with those to the upper-right; blank cells indicate 
the co^arisons that have not occurred* 

EC « error correction; APT - antecedent prompt and test; APF - antecedent 
prompt and fade; NTL - o^st-to-least prompting; SLP - system of least 
prompts; CTD - constant time delay; PTD - progressive time delay; - 
naturalistic Teaching; SF • stimulus fading; SS - stimulus shaping; IPS - 
integrated profiting systems (i«e«, those ccnibinlng and two or more 
strategies)* 
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A Btsaa&ty of the results trtm cooparative investigations is as follows: 
Procedures usio^ antecedent prin^ting appear to produce fewer errors than 
error correction procedures (Baught, Walls, & Crist, 1984; Walls, Zane, & 
Thvedt, 1980)* Strategies using stifflulus shaping and fading had less errors 
than a iB08t*to-least procedure (Schreihman, 1975), systeffl of least proiapts 
(Mosk & Bucher, 1984), tine delay (McGee & McCoy, 1981), error correction 
(McGee & McCoy, 1981), or an antecedent pr«Bpt and fade procedure (RictoBond & 
Bell, 1983). Mixed results exist for effectiveness and efficiency when the 
systen of least proi^ts is coiq>ared to the most-to-least pri»Q>ting procedure 
(Csapo, 1981; Glendenning, Adafl», & Sternberg, 1983)* The system of least 
prompts appears sK>re effective than error correction (Rynders, Behlen, & 
Horrobin, 1979)* Progressive delay was more efficient than system of least 
proiq»t8 in terns of number of sessions, errors, trials, and training time to 
criterion (Bennett, Cast, Wolery, & Schuster, 1986; Godby, Cast, & Wolery, in 
press). Progressive and constant time delay appear to be equally effective 
and efficient; however, with soro students efficiency differences exist, but 
no predictor variables could be identified to determine which of the two delay 
procedures would be more efficient with which students (Ault, 1985; Precious, 
1985). In some cases, incidental teaching appears to be more effective than 
error correction (Neef, Walters, & Cgel, 1984). Integrated strategies 
appeared to be more effective than strategies used alone (Mosk & Bucher, 
1984). 

Because of the questions and subjects involved in comparative 
investigations, special experimental designs are required. Traditional group 
cos^arison designs were used in atme of t\ cor jsarative Investigations, but 
require that the subjects assigned to each compared condition must be 
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equivalent. If this requirement Is not aet, the threat of subject selection 
may be present and is likely to influence the results* When using subjects 
with moderate to profound retardation, autism, and miltiple handicaps, 
establishing equivalence of groups requires a large population and may be 
difficult to document* Ab a result, many investigators have chosen to use 
single subject designs such as the imilti*treatment (Bimbrauer, Peterson, & 
Solnick, 1974), parallel treatments (Cast & Volery, 1985>, alternating 
treatii»nts (Barlow & Hayes, 1979), adapted alternating treatments (Sindelar, 
Rosenberg, & Wilson, 1985), or simultaneous treatii»nts designs (Browning, 
1967). Regardless of the design used, the investigator imist control for 
sequence or order effects and imilti'treata»nt Interference (Tawney & Cast, 
1984). Further, depending upon the research question, the investigator may 
wish to determine which strategy will result In criterion level performance 
and which strategy will be more efficient in establishing such performance 
(Wolery & Cast, 1986)* In either case, the investigator nmst be able to 
doctflitent the effects of each treatment on independent responses that are of 
equal response difficulty* 

8* Some methodological Inadequacies were found in the literature * Although 
the purpose of this literature review was not to analyze the E^thodologlcal 
adequacy of the investigations, several coimi^nts are pertinent* Soii» of the 
inadequacies can be remedied by more consistent reporting when writing 
articles for publication. Two areas deserve particular coms»nt. First, the 
instructional strategies should be more consistently named. As noted in 
nearly every section, procedures that involved the same operational 
description were given different labels by different investigators. The 
system of least proiq>ts strategy had the moBt naiMS, but this may be due to 
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the fact that It also was the most frequently studied. Naming procedures 
consistently within the literature will help clarify and focus Icnowledge about 
a given strategy. Second, the operational descriptions of the strategies 
should be written aore coopletely and clearly. In sone cases, iaportant 
infoniation was not presented (e.g., how prompts were fad^ In the antecedent 
prompt and fade procedure, the response interval between prooq>ts in the system 
of least proiBpts, and the criterion for moving from one delay interval to 
another in the tiTO delay studies). In other cases, information was 
presented, but repeated readings by multiple readers could not produce a 
reliable Interpretation of the text. Authors, as veil as editors, should be 
more careful in ensuring that the final description of the study communicates 
the events that actually occurred. 

Other auathodological inadequacies may require changes in Investigators* 
behaviors. While most studies provided rellablity estimates of the 
consisteary ^th which student performance was measured, very few 
investigations included procedural reliability estimates (c . Billingsley, 
White, & Munson, 1980; PeteTson, Homer, & Vonderlich, 1982). As noted 
earlier, variations in the manner In which the strategies are implemented can 
influence their effectiveness. Thus, investigators should be careful to 
document the extent and manner in which the strategies mre Implemented. At a 
minimum, procedural reliability should be collected in every experimental 
condition/phase, but it is desirable to collect it on at least 20 percent of 
the experimental sessions. The procedures for conducting such measures were 
adequately described by Billingsley et al. (1980), and require no more 
investigator tlnM or measureTOnt expertise than collecting dependent measure 
reliablity estimates. In addition to reporting procedural reliability. 
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I Investigators should assess and describe subjects* entry level skills. Such 

assessoent and description is needed because (a) subjects* history and entry 
I level skills can be used to explain the results, and (b) knowledge of the 

■ functional relationships existing prior to the study is needed for 
generalising to other students (Bimbrauer, 1981). Exas^les of needed 

I infomation are subjects* sensory abilities, coopliance with task relevant 

eonmands, imitative abilities, expressive and receptive language performance 
B on tasks similar to those in the investigation, matching abilities, response 

m to tactile stiamli when physical prompts are used, reinforcer preferences, and 

their history with the proc^iureCs) being studied or coi^ared. 

■ Issues for Future Research 

Although some areas for future research have been noted above and in 
B other sections of this document, several issues are Included here to highlight 

■ their Importance. First, the instructional strategies should be investigated 
with preschool and early elementary students who have moderate to profound 

B retardation, autism, and multiple handicaps. Second, more research should be 

conducted with chained responses. Chained responses are frequently those 
B needed by students to function independently, but the current knowledge base 

■ related to teaching such skills is more limited than the knowledge base 
related to teaching discrete responses. Third, investigations which document 

B failures should be reported. These investigations should include (a) careful 

doctraentation of subjects* entry level functioning, (b) careful description 
B and documentation of the procedures used and of the modifications made, and 

■ (c) clear description of the behaviors being taught. Further, investigators 
should be encouraged by editors to report findings where a strategy was 
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successful vlth smae subjects but not with others. Fourth, more 
investigations that report on replications of the strategies with other 
subjects and populations should be conducted. Fifth, a series of studies that 
examine systetaatic variations of the procedural parameters of each strategy is 
needed. Sixth, more investigations that coi^are two or more strategies should 
be conducted. As noted in Table 1, at least 25 direct comparisons are 
possible but have not been coi^ucted ai^ described. Seventh, more integrated 
strategies shcmld be investigated. Integrated strategies as defined by Schoen 
(1986) are coaibinations of two or flM>re instructional strategies into a single 
procedure. In some cases (e.g., Hosk & Bucher, 1984), integrated strategies 
have been more effective than the strategies alone. Given this finding, 
integrated strategies deserve much iiK>re research attention. Eighth, the 
efficiency of the procedures should be assessed in all investigations that 
evaluate procedural variations of the instructional strategies, compare tvo or 
more strategies, or investigate integrated strategies. Examples of efficiency 
TOasures include sessions, trials, errors, and direct instructional time to 
criterion by procedure, and correct and error responses by prompt levels by 
procedure. Learning to learn phenosMnon and other efficiency indicators such 
as incidental learning should also be investigated. Based on these 
suggestions, it is apparent that considerable research is needed before our 
knowledge of instructional strategies is complete. 

Issues For Consideration when Selecting Instructional Strategies 
A considerable amount of literature has accumulated concerning the 
selection of strategies for reducing the occurrence of inappropriate behaviors 
(cf* Bailey, Wolery, & Sugai, in press; Barton, Brulle,, & Repp, 1983; 
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Donnellan, Mlrenda, Hesaros, &. Fassbeodar, 1984; Svans & Meyer, 198S; Favell 
at al., 1982; Cast & Wolery, 1987); however, selection of instruccional 
strategies is frequently left to the preference of the trainer. As a result, 
this section attaints to list some gei^ral guidelines by vhich instructional 
strategies should be selected. The purpose of listing these guidelines is to 
(a) cause more reasoned selection of instructional strategies, and (b) 
stinnilate discussion of the reasons why a given strategy should be considered. 
Each guideline addresses the selection Issue from a slightly different 
perspective; thus, each is important. The relative value of each will 
undoubtedly vary fron student to student, skill being taught, and the 
preferences and biases of the team selecting the strategy. As a result, the 
order in which the guidelines ate listed is arbitrary. 
Bmpirical Data Base 

Teams should select strategies based on the existing empirical data base. 
Teams should determine whether research reports exist documenting the 
effectiveness and efficiency of the strategies under consideration. This 
analysis shotild be two-fold. First, it should determine whether (a) the skill 
targeted for instruction has been taught using the instructional strategies 
under consideration, (b) the subjects who will receive instruction have been 
taught with the strategies uiKler consideration, and (c) the settings in which 
instruction will occur has been used in previous research. If no reports exist 
.describing successful use of the strategies with behaviors, subjects, or 
settings similar to those targeted for instruction, then the team should use 
other selection criteria, and investigate and describe the effects of the 
strategy selected for instruction. If, on the other hand, several strategics 
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have been successful in teaching students to perform the targeted behaviors la 
similar settings » then the teas should consider direct coaparlsons of the 
strategies. 

Secottdi the literature should be reviewed to detend.ne whether the 
Instructional strategies under consideration have been coiq>ared with similar 
responses* subjects* and settli^s. If coi^arlson studies exist* then 
Ineffective strategies should be excluded fttm consideration. If both (all) 
procedures were effective* then the efficiency of the strategies should be 
analysed, and the Inefficient strategies excluded from consideration. Uhen no 
coB^arlson studies exist and when only efficient strategies are Ide.itlfled* 
then other selection variables should be considered. 
Harmfulness of Procedures 

The principles of prlmioB non noscere (first not to injure) (Zigler & 
Sletz* 1975, p* 490) and the least dangerous asstsnption (Donnellan, )984) 
should be considered. While most of the instructional strategies described in 
this report are relatively harmless* sots Involve physical contact %rith 
students that could set the stage for injury If inappropriate application 
occurred* When two or more strategies are equally effective and efficient 
based on their scientific data base, or if the scientific data base is 
lacking, then selection of strategies based on their potent5.sl for causing 
injury and harm is appropriate* 
Intrusiveness and Restrict Iveness 

Teams should consider the Intrusiveness and restrlctiveness 
procedures. Intrusiveness and restrictiveness are closely related issues: 
intrusiveness refers to the eA..ent to which the Instructional strategy 
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Intrudes or ifflplnges on a student* s being; whereas restrlctlveness refers to 
the extent to which students* freedoms are constrained* In 8<Mae eases* a 
prompt is both intrusive and restrictive; for ezas^le, a full physical 
oanipulation is intrusive because it involves an intrusion on to the student's 
body, and is restrictive because the student's freedim to ntove is constricted. 
Some instructional variables may be intrusive but not restrictive; for 
ezaiq>le, an error consequence such as a verbal reprinand may be intrusive but 
does not restrict a student's freedom. On the other hand, a IS-sec timecnit 
contingent upon errors may be more restrictive than intrusive; the timeout 
restricts the students* access to reinforcing events but does not intrude on 
their body or personal well being. Strategies that are not intrusive and are 
not restrlcclve tend to be more "natural," that is, similiar to stimulus 
events in the environments to which generalization of the acquired behaviors 
are targeted. Since tr&iolng natural behaviors in natural contexts is thought 
to ::acilii.a?e generalization, instructional strategies that are less intrusive 
and les<^ restrictive shovld be used. However, when strategies are evaluated 
and Jd-lected on the basis of : ntruslveness and restrlctlveness, they should be 
simultaneously evaluated on the basis of effectiveness. Ineffective 
instructional strategies should not be selected simply because they are not 
intrusive, are not restrictive, and appear "natural." 
Response Patterns 

When selecting instructional strategies, teams should consider students' 
response patterns. Response patterns Include such variables as relnforcei^nt 
history, attention to instructional stimuli, history with similar 
instructional content, and history with similar Instructional fonaats. For 
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exaople* if physical contact vlth the teacher Is a strong positive relnforcer, 
then Instructional strategies that involve physical pron^ts nay be less 
snecessful than those that do not rely on physical prompts. If students 
respond quickly to task directions without attending to the instructional 
stinuli or waiting for teacher assistance, then (a) procedures that delay 
assistance nay be contra-li^lcated» (b) an attention response should be 
required, or (c> valtlng for assistance should be taught. If students have a 
history of learning particular types of responses with a given procedure, then 
use of similar procedures nay be indicated. Students with a history of 
one-H>n->one Instruction may need specific Instruction in group formats before a 
new instructional strategy in group formats should be used. If students have 
generalised imitative repertoires, then strategies that use models should be 
considered; If they do not, then those strategies should not be selected. 
Phase of Performance 

Instructional strategies should be selected that match the phase of 
learning evidenced by the student (Harlng, Liberty, & White, 1980; Wolery & 
Brookfleld-Norman, in press). Ha ring et al. (1980) have suggested that (a) 
different phases of learning exist (i.e., acquisition, fluency, maintenance, 
generalization, and adaption), and (b) each phase may require unique 
instructional manipulations. In general, acquisition is promoted by 
procedures that provide antecedent information to students. This review 
focused on strategies used to establish acquisition of targeted responses; 
however, teams must select strategies that focus on the other phases as well. 
Fluency appears to be established by procedures that manipulate consequences 
and increase practice time. Maintenance appears to be proirated by thinning 
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relnforee&idnt scliedules, delay relnforcers, using natural relnforeers* and 
duplicating natural relnforcanent schedules. Generallgation appears to be 
facilitated by careful selection of teaching exaoples; varying exaoples, 
teachers, teaching formats, instructional materials, and Instructional 
settings; and matching the instructional environB^nt to the generalisation 
environs^nt* When the phase of learning is identified for a student, then the 
Instructional strategy that best Batches that phase should be selected. The 
instructional strategies reviewed in this document can be used for 
establishing acquisition, and then components of those strategies can be 
manipulated to facilitate fluency, maintenance, and generalization. 
Principle of Parsimony 

Vhen all other factors are equal, teams should select procedures on the 
basis of parsimony (Etzel & LeBlanc, 1979). The principle of parsimony states 
that when two solutions are correct, then the simpler solution should be 
employed. Tvo advantages accrue from the use of simpler strategies! (a) fewer 
procedural errors are likely to occur, and (b) teachers ^st expend less 
effort. The chapters describing strategies in this document are roughly 
listed in order from the most to the least parsimonious. As with 
intruslveness and restrlctlveness, the principle of parsimony should apply 
only to those strategies that are effectl^; strategies should not be used 
only because they are simple. 
Social Validity 

Social validity refers to the worth assigned by experts and consumers to 
the educational goals, procedures, and outcofl^s of an educational endeavor 
(Wolf, 1978). P#L. 94-142, through the lEP process, requires that 
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instructional goals and procedures l»e selected and used based on their social 
validity. That is, the tean» including the parents, should determine whether 
the instructional objectives are worthwhile and whether the o^thods used to 
establish them are appropriate. Social validity involves judgstents by 
different parties, thus, there may be some dls£^reeii»nt among team mevibets 
about the social validity of given strategies. However, for intervention 
strategies designed to reduce the occurrence of Inappropriate behaviors, it is 
clear that more intrusive and restrictive procedures are Judged as socially 
valid if the behavior to be controlled is severe, and that Judgements about 
the social validity of procedures Is malable. Thus, no procedure Is 
inherently socially valid, rather procedures appear to be Judged valid for 
specific situations and those Judgments can be changed if more Information is 
provided about previous success and likely outcomes. 

Summary 

The literature reviewed in this document can be suffinarlzed by eight 
statements: 

(a) considerable evidence exists suggesting that the Instructional 
strategies are effective across a wide array of behaviors and 
subjects; 

(b) relatively few replication and parametric studies of the 
Instructional strategies exist; 

(c) secondary ^ed students and adults were used In most of the 
investigations; 

(d) most studies occurred In public school and Institutional setings; 
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(e) chained tasks vere taught much less frequently than discrete 
res|>onses; 

(f) most of the behaviors taught vere socially validt 

(g) relatively few studies coiq>aring the instructional strategies have 
occurred, and 

(h) the research has certain methodological weaknesses that should be 
addressed. 

More research is needed that includes younger subjects and chained responses* 
Also, reports of failures of the strategies should be reported. More 
replication studies, comparative studies, integrated strategy studies, and 
efficiency studies should be conducted. Finally, instructional strategies 
should be selected based on their empirical data base, potential harmfulness, 
intrusiveness and restrictiveness, correlation with students* response 
patterns, match to students* phase of performance, parsimony, and social 
validity. 
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